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your requirements 
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The Opening of Schools 
| Suggests the Timeliness of SN Al 
_ the Schick Test, Toxin- 
Antitoxin, Diphtheria An- 


titoxin and Smallpox 


Vaccine 


HE reliability of the 

Schick Test and the 
proved dependableness of Diphtheria 
Toxin-Antitoxin Mixture commit the 
medical profession to a wide campaign 
of establishing a diphtheria-immune 
population. 


Diphtheria Antitoxin, Lilly, is highly 
regarded by discriminating physicians, 
not alone because of its high potency, 
but because of the small, light, con- 
venient package. The syringe works. It 


will meet your most exacting requirements. 
Smallpox Vaccine Virus, Lilly, can be depended upon to give 
the maximum of “takes” when it has been properly stored. 
Lilly Biologicals are Supplied by the Retail Trade 


ELI LILLY & COMPANY 


INDIANAPOLIS, U.S. A. 
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When appetite must be increased 
without the aid of exercise 


NVALIDS are often unable to stimulate their metab- 
olism with exercise, yet appetite must be increased, 
more food ingested and the plane of metabolism raised. 
Many foods fail in such a situation because the vita- 
min they contain is associated with substances rich in 
calories. 

“In such cases,’”? says one of America’s foremost 
physiological chemists, ‘‘Yeast appears to offer the best 
means for furnishing a relatively large quantity of the 
water-soluble vitamin together with a comparatively 
small proportion of calories.”’ 


HE importance of good appetite is brought out in 
one of the leading works on deficiency disease. 
Loss of appetite, says the author, interferes with the 
liberal consumption of food which is the first necessary 
step in maintaining health, and the depressed function 
of the gastro-intestinal tract interferes with prompt 
digestion and absorption and also with the prompt 
evacuation of undigested residue from the intestine 
which is an absolute essential of health and vigor. 

Fleischmann’s Yeast is a pure food, proved by 
strictly scientific tests to be potent in increasing ap- 
petite and raising the plane of metabolism. 

Send for recently published free brochure on the man- 
ufacture, physiology, chemistry and therapy of yeast. 
Please use coupon, addressing THE FLEISCHMANN 
ComPANny, Dept. K—9, 701 Washington St., New York. 


New brochure on yeast therapy sent 
on physician’s request 


The Fleischmann Company 
Dept. K—9 701 Washington St., New York 
Please send me free a copy of the brochure on yeast 


based on the published findings of distinguished 
investigators 
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AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH HAUSSER INTERCHANGEABLE COUNTING CHAMBER 


lhe new Hausser Interchangeable Counting Chamber is made in the same shop and by the 
ne workmen as the original Levy Counting Chamber (which we continue to stock and recom- 
end) and embodies the precise workmanship, visibility of rulings and the accuracy of dimen- 
ns for which the Levy Counting Chamber is admittedly superior. In addition, the Hausser 
terchangeable Counting Chamber possesses the following special features 


The ruled glass slides are made of one solid piece of glass, thus avoiding all possibility of loosening 
of the separate pieces cemented on by balsam as a result of temperature change or imperfect sealing. 
Obviously, any cleaning medium can be used without possibility of damage. 


The absence of balsam or other cement under the ruled surface results in a distinct increase of 
definition in the microscopic field, an advantage quickly noticed upon first examination. 


When the ruled glass slide is clamped in the Bakelite holder, which is of convenient size and shape for 
use on the microscope stage, the whole becomes a practically unbre akable unit. 


The ruled glass slide can be readily removed from the Bakelite holder and other slides inserted, which 
bear Neubauer, Tiirk, Fuchs-Rosenthal or Helber rulings. 
_ The recessed bottom surface of the Bakelite holder permits convenient use of cover glass clips, which 
is impossible on any glass slide. 


Haemacytometers, American Standard, complete with Withoat | c ertificate With B of S. Certificate 
two cover glasses, one pipette for red and one for . r 
white corpuscles, and Hausser Interchangeable Cat. Cat. ode 
Counting Chamber with single Neubauer ne: No. Price No. Price Word 
in leather case 3360 21.00 ri 3366 26.50 
ditto, but with double Neubauer ruling Pee, ote 3361 24.00 a c 3367 30.50 
single Tiirk ruling araz 3368 26.50 
= “ double “ « ars 3369 30.50 


In addition to complete Haemacytomers, we also offer the separate Counting Chambers and 
Ruled Glass Slides only. Complete descriptive pamphlet sent on request 


To be had of recognized dealers in Laboratory Apparatus or Surgical Instruments, or 
directly from us by prepaid, insured parcel post to any part of the world 
when remittance accompanies order 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
CABLE ADDRESS “BALANCE,” PHILADELPHIA 
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( Comers Keipet witH Winpow 


NEEDLE 
] 
SHANK GLASS TUBE HUB 


For obtaining samples of blood for Wassermann tests. 


COMPRESSIBLE ~ 


/ RUBBER SLEEVE 


) 


AIR CHAMBER 


Patents pending. 


BREAKABLE TIP 


Copyright 


\ modification of the Vacuum Blood Collector, devised by Dr. Albert Keidel, of Johns Hopki: 


versity, described by him in the Journal of the American Medical Association, May 12, 1912, and 1 


factured by us since then 


It is unnecessary to enlarge upon the great convenience and proved usefulness of the original “ hk 


Tube.”’ 


which we now offer in the Comer-Keidel Tube. 


Some of the more important advantages are 


1. The 


before attempting its use, and, 


use of Comer's 


2. It is possible to see whether or no the needle is properly introduced into the vein before bre 


the tip of the vacuum ampoule 


Window Needle permits the inspection of the breakable tip of the 


Our ten years’ experience in its manufacture, however, has suggested several improve 


The blood shows in the glass hub if the vein has been properly er 


The breakable tip is easily and properly broken by a quick sharp bend. 


1. The ampoule is of proper size and shape for the formation of the blood clot, and is easily br 


open tor the remo. 


il of the sample 


5. The sample can be centrifugated without being transferred to another tube. 


6. Each Comer-Keidel as it goes from our factory is a complete package, which stands rough |} 
It is sterilized for one hour at 150° C 


and 


sealed. 


hermetically 


in be safely shipped in our special mailing 


case. 


We make the Simon-Judd blood culture tube and various other forms and sizes of 
vacuum tubes, either empty or filled with any desired media 


HARRIS COMER 


Trading as STEELE GLASS COMPANY 


622 S. Washington Square 


34 Years Experience Devising and Making Apparatus of Glass for 
Physicians, Chemists, Clinicians and Bacteriologists 
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Gastron 


Submitted to the Physician 


As a complete gastric gland extract, actually repre- 
sentative of the gastric-gland tissue juice in all its 
properties and activities, has found wide acceptance 
as an effective means of dealing with disorders of 
gastric function. 


Of distinct service also as a detail of other treatment 
through improved digestion, improved nutrition. 


Gastron—an agreeable, stable solution 
without sugar, without alcohol 


Prescribed simply by the name—GASTRON 


Fairchild Bros. & Foster 
New York 


Dr. Samuel Robinson’s Apparatus 
for Artificial Pneumothorax 


: in Mahogany 
Carrying 
Case, with 
Floyd Needle 
$57.50 


Satisfactory 


a 


Has 
Stability 
and i le 
Portability | Write us for 
— Circular 


CODMAN & SHURTLEFF, In. sou"! 


General Office and Factory, 535 Albany Street, Boston Mass. 
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55 FULTON STREET 


GLASSWARE 


Apparatus for the meth- 
ods of Van Slyke, Stadie, 
Folin, 


Henderson, and 


all bio-chemical work. 


B-x" 


apparatus 1n 


Our new Catalog 
listing new 
1 
Value 


this field will be 


to every technician. 


Write for your copy 


THE EMIL GREINER COMPANY 


MANUFACTURERS AND DEALERS 
Complete Line of Laboratory Supplies 
Established 1881 
NEW YORK, N. Y. 


INTERNATIONAL 
CENTRIFUGES 


ADAPTED TO 
WIDE RANGE OF POWER 
AND CAPACITY 


Two tubes of 15 cc. each to ten tubes of 
1.3 1. each 


Power 500 X gravity to 3800 x gravity 


CATALOGUE C, 22 ON REQUEST 


International Equipment Co. 
352 Western Ave., Boston 35, Mass. 


“Electrocardiography 


is the last court of appeal and its judg- 
ment is rarely at fault.” 


Louis F. BISHOP, M.D 


+ +4 
4 + 


Electrocardiogram showing normal complex with 
ventricular extrasystoli 
Practitioners, clinics and hospitals find 
it essential for a complete examination, 
and the returns capable of creating its 
own maintenance fund besides allowing 

a generous surplus each year. 


Catalog and Details on request 


Charles F. Hindle & Co. 


OSSINING-ON-HUDSON NEW YORK 
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On the Importance of 
Potent Digitalis 


Every physician in the land needs good, fresh, active Dig 
ard.ac 


cases, pneumonia and in surgical cases, wher 
Digitalis is the “Surgeon's Anchor.” 
For supreme potency and uniformity of strenzth, get your 


of Digitalis direct from Upsher Smith who grows it at |} 
Farm, near Lake Minnetonka, Minnesota. Here the 
when most active, dried rapidly to avoid decomp 
assayed by the Hatcher cat method. 


Peerless in quality, the “Upsher Smith” Divitalis produ 
supplied at prices which show greater potency for the n 
any other brand 

CAPSULES FOLIA-DIGITALIS (Upsher Smith 


contains 1 grain ‘one cat unit) of this standard leaf I 
of 24, 500 and 1000.) 
TINCTURE DIGITALIS (Upsher Smith). U.S.! 
mirims representing one grain of the standard leaf or 
In 1 oz. bottles only). 
See that your Druggist and Hospital use the 
“Upsher Smith” brand Digitalis 


Smith’ 


BRAND 


~ 


NNESOTA 


GROWN '* MI 


UPSHER SMITH, Inc., Oak and Washington Sts., Minnea 


| 
= 
U 
1 
| 
| 


Instrument Sterilizer 
Water Sterilizer 
Treatment Table 


Combined for convenience, and 
adapted for office use of physician, 
surgeon or specialist. Ask your 
dealer’s salesman about No. 1413. 


You use the tray lift of a sterilizer 
many timesaday. The Castle lift 
is the most convenient because one 


movement raises the cover and tray ‘* The sterilizer that 
simultaneously. can’t boil dry’”’ 


WILMOT CASTLE COMPANY 


60 UNIVERSITY AVENUE ROCHESTER, N. Y. 


SPENCE CLINICAL 
MICROTOME 
No. 880 


FOR CELLOIDIN AND PARAFFIN AS WELL AS 
FROZEN SECTIONS 


\utomatie feed. 
Covered and protected from dust and drippings. 
Securely clamped to the table. 


Cuts any desired thickness in multiples of 5 microns 

Unique knife-holder insures utilization of entire cutting 
edge of the knife. 

Cuts very large sections. 


880 Microtome, complete with Used by MAYO BROS., Rochester, Minn., and by over two 
knife, $35.00 — thousand hospitals, medical colleges and clinical laboratories 


\o. 930 COs Freezing Attachment 
$13.50 


Prompt deliveries. Catalogue on request 


SPENCER LENS COMPANY 


MANUFACTURERS OF 


MICROSCOPES, MICROTOMES, DELINEASCOPES 
SPENCER OPTICAL MEASURING INSTRUMENTS, OPTICAL SPENCER 


GLASS, SCIENTIFIC APPARATUS 
BUFFALO, N. Y. 
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THE 


GLEN 


WATKINS CLE 


The professional 
personnel at the 
Glen Springs always 
maintains the 
est cooperation with 
the home physician 


clos- 


The Glen Springs merits the special consid- 
eration of physicians who hesitate to send 
their patients abroad, because of the strain 
of an ocean trip, difficulties incident to contact 
with foreign language and customs, change 
of diet, etc. 


The Glen Springs offers all the natural and 
scientific advantages of European Spas. It 
has every modern facility for electrotherapy, 
mechanotherapy, and hydrotherapy including 
the Nauheim Baths given with a natural 
calcium chloride brine. Graded walks for 
Stokes-Oertel system; Zander apparatus and 
Schott resistance exercises. Completely 
equipped roentgenological, chemical and bac- 
teriological laboratories. 


Situated in healthful Finger Lakes region of 
New York State. Clear, dry, invigorating 
atmosphere. Beautiful, restful surroundings. 
Outdoor and indoor recreations with the 
charm of interesting companionship. Every 
luxury and comfort of a quiet, 
resort hotel. 


delightful 
Open the year round. 


IHustrated and detailed booklets prepared especially for the 
Medical Profession on request 


William E. Leffingwell, President 


RADIANT LIGHT AND HEAT 
FOR ERYSIPELAS 


The following case was reported by Dr. Jas. R. | 

New York City, in Amer. Journal Electrothera 

Radiology, December, 1918, p. 320: 
"A case of facial erysipelas, which had received 1 
for several days and was therefore well advanced 
All features of the face 
one ear badly swollen and painful, Applied ri 
and heat for one hour five or six times the first nix ght 
day shorter applic less often 


were practically oblite 


ations 
The pain was much relieved by each treatme 
first day there was absolutely no pair The 
redness receded from the first application, and a 
the only manifestation of the disease 


swelling of the involved ear which entirely disay 


Light and Heat Applicator 


is a scientifically designed and well-made appli 
reflects a flood of PENETRATING light and 
PARALLEL rays—no focal spot to burn or blister 


Far superior to ordinary hot applications be« 
heat penetrates deep into tissue, is constant, alway 
acts quickly and is combined with beneficial light 


USED IN ALL GOVERNMENT HOSPITAL 
Sold by electrical and surgical supply dealers 


TRY THERMOLI1 
for treatment o 


remaining U 


Neuritis Burn 
Rheumatism Erysi 
Lumbago Shing 
Sprains Eczer 
Stiff Neck Ulcer 
NO. 0670 
OFFICE APPLICA 
Reflector 12” 
Stand adjustablk 
to 96” high. Consu 
watts at 120 volts A 
D.C Covers 30( 


inches 36” 
Olive 


from re 
and Nickel Pri 


Finish, 
plete with stand, $30.00 each 


NO. 0645 HAND APPLICAT 


Same design as 0670 only & 
Cc onsumes 200 watts, 120 volts A 


{ade of Aluminum; we 
OZ Finish, Black and Nicke 
complete without stand $10.0 


Folding Stand only for No. 064 
each. 


Write for interesting and instructive literature 
H. G. McFADDIN & CO., New 


(Makers of Lighting Devices Since 1874) 


46 Warren Street, 
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Eit! Colorimeter—A Simple 
“Duboscq” Pattern 


(Patent Applied For 


To meet the universal demand for a ‘‘ Duboseq’’ Colorimetet 
of small and simple design, resulting at the same time in a lower 
purchase price, we have constructed the [Ei Colorimeter 

Chis instrument is available for as many and also the same 
tests as can be performed with the ‘‘ Duboseq”’ Colori: 
large design. It will establish itself as a standard instrument 
for the clinical determinations according to the methods of Dr 
Otto Folin and others and can furthermore be used for a great 
variety of tests in physiological and analytical chemistry. 7 he 
results can be guaranteed to be accurate within 
(Fractions of one per cent 


eter o 


one Der 


can be read by means of a vernter 
PRICE, $50.00 
Pamphlet No. L-148 will be forwarded upon 1 


Note.—Upon receipt of a list specifying your requirements 
in laboratory apparatus and supplies, we will submit 


estimate promptly. 
/E.LEITZ\, 
60 East ING. 10th Street 
NEWYORK / 


fa : Manufacturers, Wholesalers, Importers and Exporters in Laboratory 
No. 1625 i LEI Colorimeter Apparatus, Microscopical and Bacteriological Supplies 
Organized under the Laws of the State of New York 


The Nurse’s Comfort 


—next to that of the patient — is always to be kept in 
mind and should be provided for. 


Take alcoholic massage for instance. 


Some (most) ‘rubbing alcohols’’ have a repelling odor, 
equally distasteful to the patient and the nurse. Not so 


with Alkolave.”’ 


It has the clean, pleasing odor of grain alcohol; it is 
grain alcohol specially denatured. 


Salutary externally — poisonous internally. 


In 4-oz. and pts. only; at most good drugstores. Par- 
ticular physicians prescribe it. Do you? 


SHARP & DOHME 


Chemists since ’60 
““ALKOLAVE” 
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Guaranteed to comply in all respects to 
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HE ability to perceive what constitutes 

true excellence is most often seen in those 
whose powers of perception have been whet- 
ted by comprehensive training and broad 
experience. It requires a keen and capacious 
mind to make the fine distinctions that are 
always contributive to correct decisions. 


The enduring preference of the better minds 
in medicine and dentistry for Colgate’s Rib- 
bon Dental Cream furnishes a wholesome 


admonition to those who still cling to the 
notion that one tooth paste is as good as 
another. 


Colgate’s Dental Powder holds a high position 
among those of the dental profession who prefer a 
dentifrice in powder form. As with Ribbon Dental 
Cream, it is based on the same fine precipitated 
chalk and pure soap. 


Onrequest, agenerous quantity 
of Colgate’s Ribbon Dental 
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F you were the patient, what 

would you want from your 
doctor? Quick relief, yes; 
treatment, of course; and, if 
possible, permanent cure of the 
condition or disease which 
brought you to the doctor or 
the doctor to you. 


But isn’t there something 
else? Wouldn’t you want this 
relief, this treatment, this cure 
with as little derangement of 
your normal mode of living as 
possible? Certainly you would, 
and you would be grateful for 
any consideration which im- 
posed only necessary hardships. 
Being sick is punishment 
enough! 


But what are you doing when 
you unreservedly rule Coffee 
from the dietary of every 
patient without first justifying 
such a dictum by the facts in 
each particular case? Aren’t 
you, in the great majority of 
cases, imposing an unnecessary 


hardship? Aren’t you very, 
very frequently taking the zest 
from the morning meal with- 
out true reason? And most 
important of all, aren’t y 
perhaps overlooking a possible 
therapeutic aid? 


Professor Percy G. Stiles, of 
Harvard University, in hi 
book, Human Physiology, dis- 
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for the great majority of 
people”; while Dr. Oliver T 
Osborne, of Yale University, i: 
his book, Therapeutics, says: 
“In many acute cases and espe 
cially in typhoid fever, and 
often in pneumonia, a morning 
cup of Coffee is advisable.” 


We believe that if your cases 
were charted you would find 
very few, indeed, in which 
Coffee would be contra-indi 
cated. We believe, too, that the 
chart would bring out the fact 
that Coffee could frequently be 
enlisted as a therapeutic aid. 
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INFECTION OF THE GASTROINTESTINAL TRACT IN SYSTEMIC 
DISORDERS : 


MeEpicaL VIEWPOINT WITH SPECIAL REFERENCE TO CLASSIFICA- 
TION OF CASES; THE IMPORTANCE OF ADVANCED BACTERI- 
OLOGY AND BIoCcHEMISTRY.* 


By G. REESE SATTERLEEF, M.D. 


NEW YORK, 


THERE is no such thing as a “medical case” in gastrointestinal 
diseases. Every patient should be studied by the internist and 
surgeon conjointly. Most cases need minor surgery of some sort, 
but few need major abdominal operations. Infection plays an 
important role in every case. The profession is fortunately awaken- 
ing to the necessity of a very complete survey of every chronic 
intestinal invalid. Without this thorough study, reports and 
statistics are without value. In the past, and still unfortunately 
in the present, many an abdominal operation for gall-bladder 
disease, stomach or intestinal ulcers, adhesions, chronic appendi- 
citis, bowel resections and exclusions has had bad sequel or at 
least disappointing results. The reason for this has been due, 
in numerous instances, to overlooked focal infections or to a dis- 
regard to the fact that the abdominal pathology may itself con- 
stitute a focal infection and require further investigation. 

It has long been known that mouth disease breeds stomach 
and intestinal disorders, but in spite of this fact the mouth has 


* Read before the New York County Medical Society, at the New York Academy 
of Medicine, December 23, 1921. 
von. 164, No. 3 SEPTEMBER, 1922 
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been constantly neglected as an important factor in these ailments. 
The tendency is quite general to regard the mouth as of secondary 
importance. Even if so considered it must be conceded that 
focal infections in the mouth or elsewhere may be a detriment to 
health and should be thoroughly removed. It is our opinion that 
these focal infections should be removed when practicable, prior 
to abdominal operation. 

The study of the morphology and function of the gastrointestinal 
tract has made very rapid strides during the past few years. It 
is now regarded as a routine procedure always to be employed 
in the investigation of a chronic digestive disorder, no matter 
how simple the conditions may appear. Morphologic defects in 
the gastrointestinal tract should be studied from the bacterio- 
logic standpoint. When the stomach or duodenum are involved, 
cultures from contents removed through the duodenal tube, accord- 
ing to the fractional analysis method, are frequently of value, 
not alone for diagnosis but for vaccine therapy. Cotton and 
Satterlee! have noted the high bacterial content in gastric contents 
that are deficient in free hydrochloric acid and also the converse. 
After a course in autogenous vaccine or serum therapy, the gastric 
contents have in many instances returned to normal. It is prob- 
able that gastric infection has been responsible for the abnormal 
gastric contents. Our results have made us believe that the 
bacteria recovered in this way may not be accidental although 
the method of obtaining the bacteria is necessarily open to criticism. 

A large number of causes of gastric and duodenal ulcer are given, 
Smithies? cites 10 causes in 522 cases of proved gastric ulcer. In 
his list of causes he places only 33.1 per cent under the head of 
acute and chronic infections. However, it seems reasonable to 
suppose that there is present infection in the ulcer, at least as a 
secondary occurrence. Smithies recognizes this. Until we have 
more definite information as to the origin of these ulcers, we must 
be contented in dealing with them as terminal affairs in the hope 
of curing them as such with little chance of prevention. 

The Medical Treatment of Chroni¢ Intestinal Toxemia. ‘This con- 
sists of diet, massage, hydrotherapy and vaccines or serum. 

The diet consists of animal protein free food, principally vege- 
tables, fruit and cereals. 

Refined white flour is eliminated and whole wheat flour sub- 
stituted. 

The diet at first is very strict; no eggs and very little milk being 
allowed. 

Bran is an essential article and is given once or twice daily 
1 to 2 ounces. 


1 Fractional Gastric Analysis, Tr. Section on Gastroenterology and Proctology, 


Jour. Am. Med. Assn., 1920, 29. 


2 Jour. Am. Med. Assn., 1920, 74, 1555. 
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When the stools are dry and hard, agar is given in the food. 

A liberal diet is permitted and encouraged, but it is often wise 
to underfeed rather than overfeed. 

All laxatives and cathartics are forbidden. This includes mineral 
oil. Caster oil is useful occasionally when specially indicated, 
but only under special instructions. The same is true of enemata 
and colon irrigations. 

Continued use of drugs and irrigations is harmful. Colon 
massage is of great value in obstinate constipation. Its use should 
be systematic. 

Hydrotherapy, in the shape of eliminating cabinet baths, followed 
by Scot’s douche helps the physical welfare of the patient. 

Electrotherapy and mechanotherapy are also of great value, 
provided the patient can afford the time. 

Vaccines and Serotherapy. 1t must be constantly borne in 
mind that the constipation in most of these cases is of toxic origin, 
probably protective. It is possibly for this reason that laxatives 
and cathartics are harmful. 

It is with this idea in mind that we have practised vaccine and 
serotherapy in nearly all our suitable cases, and with satisfactory 
results. Dr. Cotton has found that vaccines and sera are important 
aids in the treatment of toxic psychoses, both before and after 
operation. He and the writer® practised successfully along these 
lines before knowing of the other’s results. We also had many 
satisfactory results with the vaccines alone before becoming con- 
vinced of the necessity of removing all obvious foci of infection. 

The routine procedure for colon vaccines is to obtain the stool 
after a purgative dose of castor oil. The third stool is preferable, 
as it contains the virile bacilli from the ceco-colon region. Cultures 
are taken and a vaccine made from the isolated colon organisms 
by the usual well-known technic. These vaccines are given as 
a routine every four days in doses of from 100,000,000 to 300,000,000, 
depending upon the general reactions. The duration of treatment 
depends upon the degree of immunity established in the individual 
case. 

Serum Therapy. We owe the serum to Dr. Cotton’s researches. 
It is obtained from a horse that has been immunized by the various 
strains of streptococci and colon bacilli obtained from cultures 
from infective foci in the patients at the New Jersey State Hospital. 

My own results with this serum have been very gratifying in 
the few cases in which it has been used. The dosage begins at 
1 ce and gradually increases up to the full dose of 10 ce. 

The one disadvantage of the serum is the occasional occurrence 
of serum sickness. ‘The intestinal toxic symptoms subside rapidly 
after its administration. 


3 Satterlee, G. R New York Med. Jour., 1918, 107, 971. 
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Of other therapeutic agents generally employed there is little 
to recommend. Lactic acid cultures are of little value. Bulgarian 
bacillary milk has the value of a good milk food and may be of 
service in some Cases. 

Saline cathartics are harmful. The intestinal antiseptic drugs 
recommended, such as salol, creosote, etc., may be of temporary 
value, but symptomatically alone. Antacids and acids are often 
necessary and valuable aids, but in final analysis materia medica 
falls down as a curative agent. 

Metabolic studies are essential in some patients in which dis- 
orders in metabolism are suspected. The diet should be modified 
to suit the case. 

Infections with their consequent toxemias play the important 
role in most disorders of the alimentary canal. 

If Rosenow’s! work on the experimental produetion of gastric 
and duodenal ulcers following the injection into animals of bacteria 
derived from cultures from the apices of infected teeth, thereby 
demonstrating the selective action of bacteria, is as accurate as 
it appears to be, the value of preventive dental surgery will have 
been established. Bumpus and Meisser® have recently produced 
in animals streptococcic kidney lesions from cultures obtained 
from apices of devitalized teeth in patients showing pyelitis at 
necropsy. Our clinical experience seems quite in sympathy with 
this theory of the selective action of bacteria, so much so that we 
use it as a working premise. This lead follows directly into a 
most important field, that of preventive surgery of the mouth. This 
new and important branch of preventive medicine is still in the 
experimental stage, and after the necessary adjustments which 
will follow upon its extended clinical use, will in our opinion, prove 
to be of very great value. The question of the day is, “Should 
this problem be left alone to the laboratory worker or developed 
both clinically and experimentally? Should we leave these 
badly necrotic areas alone if no local or positive systemic symptoms 
exist or should we interfere?” 

There is great need for more experimental work, and especially 
for codperation between the oral surgeon, the dentist, the physician 
and the surgeon. 

The bacteriology of dental and oral infections is studied in the 
laboratory of our office, cultures being taken from the apices of 
extracted teeth, necrotic bone areas and opened antra and from 
all tonsillar tissue removed. The technic employed is that of 
Holman.° 

The all-important question relates to the effect of these hidden 


4 Jour. Infect. Dis., 1915, 17, 219. 
Jour. Am. Med. Assn., 1921, 77, 1466-1468. 
6 The Classification of Streptococcus, Jour. Med. Research, 1916, 34, 377. 
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chronic infections upon the general mental and bodily condition 
and on the gastrointestinal tract. 

There is every reason to consider the gastrointestinal tract from 
the lips to the anus as one organ, the structure, development and 
function being correlated in the closest possible manner. Foci 
of infection in the mouth or in the rectum frequently give rise 
to a similar train of symptoms, the predominating ones being 
constipation and flatulence. The removal of these obvious foci, 
provided the remainder of the tract is free from focal infection 
or permanent changes, will frequently clear up the intestinal 
symptoms and restore, without further intervention, the physical 
and mental equilibrium. 

It is unfortunate, however, that patients are not studied in many 
instances before the infection has progressed to the stage of gastro- 
intestinal ulcers, gall-bladder disease and permanent changes in 
the colon, when major instead of minor mutilation is definitely 
indicated—often with poor results. It is not amiss to speak here 
of our experience in chronic appendicitis. In a previous paper 
by one of our group (Satterlee’?) 25 per cent of the patients with 
diseased colon had had the appendix previously removed with- 
out benefit or with apparent detriment. It is difficult to say 
just what this means. We incline strongly to the belief that often 
the primary infection was oral and that by the time the appendix 
was removed the toxemia had become generalized. When this 
had taken place the patient’s condition was involved and_ the 
chances of cure more remote than in the early stages. 

From a detailed study of over 1000 chronic intestinal invalids 
medically treated and of over 200 similar patients in whom a 
portion or all of the colon had been removed, we have come to the 
belief that many of these advanced cases with infected colons will 
not get well until the diseased portion of the organ is removed 
together with every other local focus. Medical treatment with 
vaccines and sera is indicated in every case. 

The sequence in infective processes of the gastrointestinal tract 
is difficult to follow and to explain. The infection must travel 
in one or more of three ways: In the blood stream, lymphatics 
or lumen of the gut. Our operative experience combined with 
pathologic and bacteriologic findings leads us to believe that 
infection from the ceco-colon reaches the body cavity via the lym- 
phatics, as evidenced by the enlarged lymph nodes in the mesentery. 
Colon bacilli and streptococci are frequently obtained from cultures 
of these nodes. Many observers consider that infections of the 
kidneys and other parts of the urinary tract originate in this manner. 

The protective lymphatic system acts as a barrier to bacteri- 
emia from these organisms, many of which are very pathogenic. 


? Chronic Appendicitis and Chronic Intestinal Toxemia, New York, Med. Jour., 
1916, 104, SS2. 
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Chronic intestinal invalids, therefore do not suffer from a bac- 
teremia but from a toxemia. This debilitates and deteriorates 
but rarely kills the patient directly. The human system may, 
under these toxic influences, undergo a lowering of resistance and 
become susceptible to other and perhaps more lethal infections. 

It has become my fixed belief from prolonged study of chronic 
intestinal toxemia that the colon bacillus, perhaps the pathogenic 
forms only, is the primary cause of this lowered resistance, and 
that other types of bacteria, notably the streptococcus, are second- 
ary infections. On the other hand, Bumpus and Meisser, in 
describing infection of the kidney by the colon bacillus, have sug- 
gested that the primary cause of this infection may be streptococci 
carried to the kidney from the colon through the lymphatics and 
that the colon bacilli as a secondary implantation have overgrown 
and supplanted the former. Much more study in the line of 
clinical research and experimentation is needed in this direction. 

My own view of this subject is based on the study of over 500 
cases of chronic intestinal toxemia treated by autogenous colon 
vaccines obtained from stools after catharsis. A suitable case, 
one with symptoms and signs of a chronically diseased ceco-colon, 
will invariably improve after the administration of autogenous 
colon vaccines, and also, as we have discovered lately, of an anti- 
colon and antistreptococcus serum prepared under the direction 
of Dr. Cotton. The reason for this improvement is, I believe, 
that the resistance of the individual has been enhansed. 

As students of intestinal pathology it has been our misfortune 
that up to the last three years insufficient attention has been paid 
to the study and eradication of foci in all other parts of the body. 
The principal locations of these foci are in the tonsils, teeth, abscesses 
and necroses in the jaw, in the nasal sinuses, rectum, seminal 
vesicles and cervix uteri. Some of our former patients, who had 
been improved but not cured by vaccines and general medical 
therapy or by resection of the right colon, have since been restored 
to efficiency after the removal of these obvious foci of infection. 

These principles are applicable to other diseased conditions, 
as, for example, in syphilis. Cotton’ has observed chronic cases 
that could not be improved until the obvious foci of bacterial 
infection were removed. This has been my own experience in a 
limited number of cases. I will cite one case as an example: Male, 
aged forty years, with tertiary lues untreated for several years, 
severely affecting the heart, aorta and liver. After four years of 
the usual antiluetic treatment he improved but still showed a 
four-plus Wassermann and other signs of luetic activity. This 
year, after removal of an extensive mouth and jaw infection, with- 


Personal Communication. 
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out further antisyphilitic treatment, the Wassermann dropped to 
one-plus with other corresponding signs of improvement. 

One of the most puzzling aspects of gastrointestinal infection 
is that it may produce the most profound mental or nervous dis- 
turbance, with little or no direct gastrointestinal symptomatology. 
Attention was called to this by one of our group (Satterlee®) in 
19)7. Careful neurologic study of these patients will reveal no 
etiologic factor until a detailed and complete study of the gastro- 
intestinal tract and a thorough search for foci in other parts of 
the body have been made. Eradication of the diseased areas 
has brought about a return to normal or a great improvement, 
provided that deterioration has not progressed too far. 

In this age of progress a single track is to be avoided and all 
our faculties must be used in thorough investigation, followed, 
if justified, by equally thorough treatment. 


CULTURES FROM APICES OF EXTRACTED TEETH 


Streptococcus mitis recovered in 37 extracted teeth. 
Streptococcus salivarius recovered in 24 extracted teeth. 
Streptococcus anginosus recovered in 7 extracted teeth. 
Streptococcus pyogenes recovered in 6 extracted teeth. 
Streptococcus equinus recovered in 4 extracted teeth. 
Streptococcus fecalis recovered in 3 extracted teeth. 
Staphylococcus albus recovered in 25 extracted teeth. 


Staphylococcus aureus recovered in 4 extracted teeth. 


Of the streptococci, the streptococcus anginosus and pyogenes 
are of the pathogenic hemolytic type, the others—mitis, salivarius, 
fecalis and equinus— are non-hemolytic. 


CULTURES FROM NECROTIC BONE ARFAS 


Streptococcus mitis recovered in 13 cultures. 
Streptococcus salivarius recovered in 9 cultures. 
Streptococcus anginosus recovered in 6 cultures. 
Streptococcus pyogenes recovered in 3 cultures. 
Streptococcus equinus recovered in 2 cultures. 
Streptococcus fecalis recovered in 1 culture. 
Staphylococcus albus recovered in 8 cultures. 
Staphylococcus aureus recovered in | culture. 
No growth recovered in 11 cultures. 


Contamination in 1 culture. 
It is thus to be noted that in SO cases in which dental extraction 
and bone operation were performed the most frequent streptococcic 
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organisms recovered were from the apices and bone, the strep- 
tococcus mitis and salivarius of non-hemolytic type. Next the 
Streptococcus anginosus and pyogenes of the hemolytic type. The 
Streptococcus subacidus and equi have not as yet been found from 
our cases. 

In analyzing the physical condition of the patients under treat- 
ment no conclusions in reference to the type of the organism re- 
covered and the severity of the symptoms can, as yet be drawn. 

Where the hemolytic organisms were recovered with one ex- 
ception, the patients were distinctly ill. In one patient (M. J. C.), 
where all of the streptococcus organisms except the streptococcus 
fecalis, subacidus and equinus were recovered, marked cervical 
adenitis of persistent character was present. 


CULTURES FROM ANTRA DIRECTLY ON OPENING THROUGH 


THE MOUTH 
Streptococcus mitis, 12 Staphylococcus albus 21 
Streptococcus salivarius, 9 Staphylococcus areus 3 
Streptococcus anginosus, 3 Mucosus capsulatus, 1 


Streptococcus pyogenes, 5 


These results correspond quite closely to the cultures from the 
teeth and bone cultures. 


Case I.—A. F., male, aged sixty-one years, retired business man. 

Chief Complaint. Blood in the urine for twenty years, with 
oceasionaly severe hemorrhages. Renal calculus passed at the 
ages of twenty-four and forty-four, also gravel at times. Nervous 
depression and inability to work. 

Diagnosis. Chronic intestinal invalidism with secondary renal 
involvement. 

Past History. Scarlet fever twice, at sixteen and twenty-nine 
years. Slight deafness following otitis media in the right ear. 
Severe attacks of asthma every summer. Chronic digestive 
disturbance. Could not carry a light suit-case without a tight 
abdominal belt. 

Family History. Brother has had occasional blood in urine. 

Examination, Enteroptosis, including kidneys, three-plus; 
nutrition poor. Blood coagulation four minutes. Roentgen- 
ray demonstrated, no renal calculi. Infected teeth with necrosis 
and infected antrum. Ureteral catheterization showed red blood 
cells and occasional leukocytes from both ureters and 18 and 13 
per cent of phenolsulphonephthalein in four minutes from the 
left and right kidneys respectively. Cultures from ureters showed 
Bacillus communior from both sides. Dental extraction and 
removal of necrotic areas and drainage of antrum done. Strepto- 
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coccus mitis and salivarius recovered. Vaccines made from the 
above colon bacillus isolated by ureteral catheterization administered 
over a period of six months. 

Results. Excellent. General condition markedly improved. 
Patient can play thirty-six holes of golf without fatigue. One 
slight attack of blood in the urine during vacation when vaccines 
had been suspended. No attack of asthma this year. Urine 
examination six months after vaccine treatment began showed 
no red blood cells and no colon bacilli. Patient has not had so 
prolonged a period of well-being without hematuria for years. 

This case is very suggestive of the connection between oral 
infection and kidney lesions. It is of speculative interest as to 
the relationship of the streptococci and the colon bacillus in kidney 
infections, especially those accompamied by hematuria. 


Case II.—S. F. B., female, aged fifty-four years. 

Symptoms. Periodic attacks of loss of appetite; “bilious 
attacks;” “indigestion;” disgust for food and long periods of 
self-inflicted starvation. Spasm of esophagus on one occasion. 
Attacks of diarrhea with severe mental depression. Constipation 
habitual up to two years ago. Medical treatment for hemorrhoids, 
flatulence and nervous headaches for the past four years. No 
improvement. Pronounced neurasthenia and hypochondria; irasci- 
bility; incoéperative, incompetent, bordering on severe mental 
derangement. In bed most of the time. 

Examination. Emaciated, anxious, sallow patient. Extensive 
fixed. bridgework. Numerous capped and crowned teeth. Infected 
tonsils; hemorrhoids; femoral hernia (reducible). Hemoglobin, 
70 per cent, white blood cells, 10,000. Gastric fractional test, 
18 per cent subnormal. Mucus 2-plus. Extreme nervous 
debility. 

1. Dental Operation. September 26,1921. Seven teeth removed. 
All necrotic bone, including floors of both antra, removed.  Fol- 
licular cysts in the molar areas. Bone necrosis from the roots 
extended back to the palatal portion of the superior maxilla and 
to the first bicuspid on the upper right side. In the left antrum 
there was a catarrhal condition on the nasal side of the antrum 
opening into the nasal passage. ‘Two openings from the necrosed 
areas into the nasal passage. Marked improvement. 

2. Tonsillectomy. Marked improvement. 

3. Hemorrhoidectomy. Removal of infected crypts. Still more 
improvement and physical strength greater than in the past three 
years. Also striking diminution of nervous and mental symptoms. 
Return of personality to normal. 

January, 1922. Bowels regular and practically no digestive 
disturbance. Enteroantigens (autogenous colon vaecines) caused 
severe local and constitutional reaction. 
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organisms recovered were from the apices and bone, the strep- 
tococcus mitis and salivarius of non-hemolytic type. Next the 
Streptococcus anginosus and pyogenes of the hemolytic type. The 
Streptococcus subacidus and equi have not as yet been found from 
our cases. 

In analyzing the physical condition of the patients under treat- 
ment no conclusions in reference to the type of the organism re- 
covered and the severity of the symptoms can, as yet be drawn. 

Where the hemolytic organisms were recovered with one ex- 
ception, the patients were distinctly ill. In one patient (M. J. C.), 
where all of the streptococcus organisms except the streptococcus 
fecalis, subacidus and equinus were recovered, marked cervical 
adenitis of persistent character was present. 
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THE MOUTH 
Streptococcus mitis, 12 Staphylococcus albus 21 
Streptococcus salivarius, 9 Staphylococcus areus 3 
Streptococcus anginosus, 3 Mucosus capsulatus, 1 


Streptococcus pyogenes, 5 


These results correspond quite closely to the cultures from the 
teeth and bone cultures. 


Case I.—A. F., male, aged sixty-one years, retired business man. 

Chief Complaint. Blood in the urine for twenty years, with 
occasionaly severe hemorrhages. Renal calculus passed at the 
ages of twenty-four and forty-four, also gravel at times. Nervous 
depression and inability to work. 

Diagnosis. Chronic intestinal invalidism with secondary renal 
involvement. 

Past History. Scarlet fever twice, at sixteen and twenty-nine 
years. Slight deafness following otitis media in the right ear. 
Severe attacks of asthma every summer. Chronic digestive 
disturbance. Could not carry a light suit-case without a tight 
abdominal belt. 

Family History. Brother has had occasional blood in urine. 

Examination. Enteroptosis, including kidneys, — three-plus; 
nutrition poor. Blood coagulation four minutes. Roentgen- 
ray demonstrated, no renal calculi. Infected teeth with necrosis 
and infected antrum. Ureteral catheterization showed red blood 
cells and occasional leukocytes from both ureters and 18 and 13 
per cent of phenolsulphonephthalein in four minutes from the 
left and right kidneys respectively. Cultures from ureters showed 
Bacillus communior from both sides. Dental extraction and 
removal of necrotic areas and drainage of antrum done. Strepto- 
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coccus mitis and salivarius recovered. Vaccines made from the 
above colon bacillus isolated by ureteral catheterization administered 
over a period of six months. 

Results. Excellent. General condition markedly improved. 
Patient can play thirty-six holes of golf without fatigue. One 
slight attack of blood in the urine during vacation when vaccines 
had been suspended. No attack of asthma this year. Urine 
examination six months after vaccine treatment began showed 
no red blood cells and no colon bacilli. Patient has not had so 
prolonged a period of well-being without hematuria for years. 

This case is very suggestive of the connection between oral 
infection and kidney lesions. It is of speculative interest as to 
the relationship of the streptococci and the colon bacillus in kidney 
infections, especially those accompamied by hematuria. 


CasE II.—S. F. B., female, aged fifty-four years. 

Symptoms. Periodic attacks of loss of appetite; “bilious 
attacks;” “indigestion;”’ disgust for food and long periods of 
self-inflicted starvation. Spasm of esophagus on one occasion. 
Attacks of diarrhea with severe mental depression. Constipation 
habitual up to two years ago. Medical treatment for hemorrhoids, 
flatulence and nervous headaches for the past four years. No 
improvement. Pronounced neurasthenia and hypochondria; irasci- 
bility; incoéperative, incompetent, bordering on severe mental 
derangement. In bed most of the time. 

Examination. Emaciated, anxious, sallow patient. Extensive 
fixed. bridgework. Numerous capped and crowned teeth. Infected 
tonsils; hemorrhoids; femoral hernia (reducible). Hemoglobin, 
70 per cent, white blood cells, 10,000. Gastric fractional test, 
18 per cent subnormal. Mucus 2-plus. Extreme nervous 
debility. 

1. Dental Operation. September 26,1921. Seven teeth removed. 
All necrotic bone, including floors of both antra, removed. Fol- 
licular cysts in the molar areas. Bone necrosis from the roots 
extended back to the palatal portion of the superior maxilla and 
to the first bicuspid on the upper right side. In the left antrum 
there was a catarrhal condition on the nasal side of the antrum 
opening into the nasal passage. ‘Two openings from the necrosed 
areas into the nasal passage. Marked improvement. 

2. Tonsillectomy. Marked improvement. 

3. Hemorrhoidectomy. Removal of infected crypts. Still more 
improvement and physical strength greater than in the past three 
years. Also striking diminution of nervous and mental symptoms. 
Return of personality to normal. 

January, 1922. Bowels regular and practically no digestive 
disturbance. Enteroantigens (autogenous colon vaccines) caused 
severe local and constitutional reaction. 
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This case is one illustrative of marked nervous, mental and 
physical disorders improved by surgical treatment of certain 
foci, but not fully relieved until all foci had been removed. The 
improvement in physique and personality has been striking. 


CaseE III.—A J. LaC., female, aged fifty-two years. Teacher. 

Hemicrania; melancholia, suicidal. Progressive constipation for 
fifteen years. Blood-pressure averaging 235/150. Partial colec- 
tomy for diseased ceco-colon and obstructive adhesions in 1914. 
Marked betterment in mental and physical condition and able to 
carry on her work. Postoperative condition materially improved 
by enteroantigens (autogenous colon vaccines). Patient had 
some dental difficulties with occasional alveolar abscess, but no 
particular attention was paid to the teeth at the time, 1915-16. 
Fairly well until 1918, when she had another severe headache 
with high blood-pressure after extensive dental repair. The 
phenolsulphonephthalein output on various Occasions was well 
above normal; this with chemical blood examinations demonstrated 
normal kidney function. In March, 1921, extensive infection in 
molar regions with necrosis and infected antrum. Operation, 
with marked general improvement, so that the patient is better 
today than she has been for over twenty years. Blood-pressure, 
July 20, 1921, 185/120. This case is typical of the value of the 
complete removal of all focal infection as early as possible. 


INFECTION OF GASTROINTESTINAL TRACT IN RELATION 
TO SYSTEMIC DISORDERS: 


SURGICAL VIEWPOINT: COLECTOMY; INDICATIONS, PATHOLOGY, 
Tecunic, Morrauity.* 


By Joun W. Draper, M.D. 


NEW YORK. 


From the standpoint of infection of the gastrointestinal tract, 
that portion of greatest interest in surgical research is necessarily 
the colon. This terminal portion of the bowel is of much less 
vital need to the organism than the central portion; it is frequently 
diseased and can be dispensed with, entirely or in part, both in 
human beings and in the lower vertebrates. The entire problem 
is thus one of engrossing interest to the specialist and to the general 
practitioner alike. 


* Read before the New York County Medical Society, at its stated meeting, 
Academy of Medicine, December 23, 1921. 
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The similarity between the stomach and the colon has often 
been noted, particularly as regards their functions, those of 
storage and motility far outweighing in importance all others. 
After removal of the stomach in the lower vertebrates, and 
in man, it has been found that all of its subsidiary functions, 
as well, apparently, as the two major ones just named, are taken 
on vicariously by other portions of the tract or indeed largely 
abrogated. The same is true of the colon. Between the stomach 
and the colon lies the small bowel, a relatively short portion of 
which is essential for life. Here, digestion and assimilation take 
place. Save for the correction of minor conditions, this portion 
of the alimentary canal is inviolate to surgical intervention, and 
one has only to initiate the simplest form of surgical research in 
this region to become convinced that the further invasion of this 
great laboratory of the body by surgical procedures is improbable. 
In a scholarly paper just published,’ Eisberg has shown, by what 
seems to be the most conclusive proof, that the duodenum and 
the contiguous portion of the jejunum is one of the most highly 
specialized and least understood portions of the entire body, the 
beginning and end of the canal decreasing in specialized activity 
and in obstructive toxicity in a fixed ratio as one departs orally 
and aborally from the duodenojejunal junction. Why is this 
so? Why is not the alimentary canal bilaterally symmetrical 
like all the other great systems of the body? Why finally does 
the midpart of the canal remain free from disease, notably cancer 
and infection, while both ends are the frequent seat of malignancy 
and of bacterial invasion as well? 

Is it not probable that the law of use and disuse is as applicable 
to the alimentary canal as elsewhere in Nature, and that we 
may properly seek an explanation therein for this well-known 
clinical fact, that the colon and stomach are more liable to degen- 
erative changes than the rest of the alimentary canal? Closely 
coupled to this is the now universally admitted effect of gravity 
upon the development of colon pathology. These biologic and 
morphologic factors interact and favor at least partial explanations 
of the surgical findings. Moreover, it cannot be denied that, 
as Bryant‘ and other students of this matter have shown, men and 
women are clearly divisible into three definite types, one of which 
is distinctly unfavorable to the upright position, and from which 
many cases of chronic intestinal invalidism are recruited. It 


1 Frazier and Peet: Experimental Colonic Stasis, Ann. Surg., June, 1916, 63, 
729-731. 

2 Draper, John W.: Observations upon a Form of Death Resulting from Certain 
Operations on the Duodenum and Jejunum, Surg., Gynec. and Obst., 1906, 2, 502- 
509. 

3 Experimental Intestinal Obstruction, Ann. Surg., 1921, 74, 584-609. 

4 The Carniverous and Herbiverous Types in Man, Boston Med. and Surg. Jour., 
1916, 174, 412-416. 
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is evident that in the course of the adaptations, which were a 
necessary precedent to the upright position, many changes which 
would have been beneficial did not take place, and in this matter 
the colon has proved to be no exception. 

In spite of much recently acquired information regarding the 
colon, notably the fact that even if not diseased its entire removal 
is compatible with the health, the growth and the development 
of the individual, its vital functions being apparently nil, it cannot 
be urged too strongly that the indications for its removal, either 
partial or complete, are rarely to be met with, most cases respond- 
ing promptly to modern medical treatment. That, however, 
definite indications for total or partial colectomy are occasionally 
demonstrable is shown by the increasing literature on this very 
important subject. One of the most recent articles upon colon 
resection is that by J. Schoemaker,® of The Hague, Holland, who, 
speaking before the Clinical Congress of Surgeons at Philadelphia, 
stated that in no less than 179 cases, and with a loss of only 2 
patients, he had removed the cecum, ascending colon and part 
of the transverse colon “in cases with pericolitis associated with 
obstipation.” It is unfortunate that the brevity of this article 
precludes the further discussion of the indications which led him 
to the development of this remarkable series. 

The subject of colon pathology, particularly in its relation to 
the etiology of systemic disorders, is at present little understood. 
This problem is beset with the greatest difficulties from the bacterio- 
logic standpoint, and although much is known about the occur- 
rence of colon lesions in individual cases, enough evidence is not 
yet available to prove that any particular group of mental symp- 
toms can with certainty be attributed to a given colon pathology. 
Such evidence is, however, rapidly accumulating. For this very 
reason the record herewith presented of colon pathology found 
among 170 toxic psychotic patients at the State Hospital at Trenton 
is of the utmost importance. For it is only by an accumulation 
of a large amount of such material, by its careful correlation with 
all the symptomatology and by a postoperative survey of the 
patients extending over a number of years, that definite conclusions 
as to cause and effect can be reached. 

Dr. John F. Anderson, who is in charge of the bacteriologic 
work at the State Hospital, and to whom we are indebted for 
constructive criticism in the interpretation of our surgical bacteri- 
ology, looks upon the problem of colonic infections as still unsolved, 
but as promising to contribute invaluable information when better 
understood. Dr. James Ewing’s report, herewith appended, 
upon our specimens supports this position and is convincing, not 
alone of the extent of the pathology but of the indication for con- 


5 Some Technical Points in Abdominal Surgery, Surg., Gynec. and Obst., 1921, 
33, 591-596. 
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tinued study. Probably we shall have to wait for a further develop- 
ment of the theory of bacterial specificity before being able to 
obtain from the laboratory a final explanation of these phenomena. 

Before considering a partial or total cole¢tomy in any given 
instance, it is evident, therefore, that the indications—historical, 
physical and roentgen ray—must be particularly well defined. There 
must be a long-continued history of chronic intestinal invalidism, 
with its usual but not invariable evidence of chronic appendicitis 
varly in life, with “bilious attacks’’ and “ bellyaches,” often with 
oral infections later on, with the occurrence of right-sided abdominal 
rigidity, and often with tenderness, pain and superficial hyperes- 
thesia, always with colonic delay, defined and localized by roentgen- 
ray study. Even in the presence of such findings, surgical inter- 
vention is, in our opinion, not indicated except there be also well- 
defined and serious subjective symptoms. It is now eight years 
since, under the above conditions, our earliest prepsychotic cases 
were operated upon, and the continued study of these patients 
not only strengthens our belief in the very important relation 
of colonic infections to general health, but also affords interesting 
ground for belief that in many cases there are personality changes 
associated with chronic intestinal invalidism which may ultimately 
become fixed in character, constituting definite toxic psychosis. 
We have reported such changes in childhood and have urged 
prevention through the recognition and removal of physical causes.° 

Every practitioner is familiar with the mental depressions which 
accompany intestinal invalidism, and many must have noted a 
gradual transition from ordinary depression, apathy and inco- 
ordination to well-defined insanity. Often there appears to be 
a definite gradation between the preinsane and the insane not 
hitherto recognized, and upon which Cotton’s work at Trenton 
will cast light. Indeed, the establishment of such sequence, or 
gradation, among the mentally afflicted may prove to be one of 
the most important results of the development of his theory. 
Mutation from a simple depression to a definite psychosis certainly 
occurs with sufficient frequency to interest the general practitioner, 
and to add to his already great burdens that of early physical 
diagnosis as an aid to preventive psychiatry. Indeed, prevention 
is the keynote of the whole matter. 

Finally, we feel that no patient should be subjected to colectomy 
for chronic intestinal toxemia except upon the collective decision 
of a medical group, it being, in spite of low mortality, a far too 
serious operation to be decided upon by one physician alone. 

In the series herewith presented the evidence for operation 
based upon ample physical lesions has been augmented by the 
presence of a psychosis. This has helped to make the decision 


6 Draper, J. W.: Preventive Surgery, New Jersey State Jour. Med., January, 
1922, 19, 1-9. 
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to operate much easier because elective surgical procedures are 
more properly employed in patients presenting such serious sub- 
jective symptoms than otherwise. 

The technic at the State Hospital at Trenton for total or partial 
colectomy is the direct outcome of the writer’s experimental work 
in intestinal obstruction upon the lower vertebrates, so that for 
technic as well as for interpretation the present research is pri- 
marily indebted to the laboratory.” 

Technic. The cecum is lifted mesiad by the assistant and the 
limiting pericolic membrane is cut with scissors. When this 
is done the ilecolic vessels are exposed. These are ligated with 
heavy linen. The right and midcolic vessels are ligated and the 
bowel is separated from its mesentery. If it has been decided 
to do a right-sided resection only, the ligation and cutting of the 
mesentery cease at this point and a heterostaltic lateral anastomosis 
is made. If the entire colon is to be removed the omentum is 
split at this point and ligated right and left. This liberates the 
mesentery and facillitates its ligation. If the splenic flexure is 
high it will often be necessary to cut across the left rectus muscle, 
preferably between the tenth and ninth nerves. The flexure 
should be put on traction mesiad, and the left pericolic membrane 
and phrenicocolic ligament, which are often fused, carefully sepa- 
rated with scissors points. It is extremely dangerous to make 
more than the most gentle traction at this point, as the colon is 
friable at the flexure. ‘The mesentery of the descending colon 
and sigmoid is then separated as far as the lower sigmoid artery. 
It is important not to injure this. The patient is then put in the 
Trendelenburg position and the retroperitoneum is picked up by 
blunt artery forceps at intervals of about 2 cm. The peritoneum 
is then tied together, beginning at the bottom of the “U.”’ This 
obliterates the space into which the bowel would fall between the 
cut mesentery of the ileum and the sigmoid, and avoids danger 
of obstruction. The bowel segment is then removed and the 
anastomosis made heterostaltic and lateral, this having been 
found to functionate as well as a prostaltic lateral, and end-to- 
side or an end-to-end anastomosis. 


MORTALITY OF COLON RESECTIONS AT THE TRENTON STATE 
HOSPITAL 
Deaths. Per cent. 
(31 complete) 


170 41 24 


7 Draper, J. W.: Studies in Intestinal Obstruction, Jour. Am. Med. Assn., 
September 26, 1916, 67, 1080-1082; Intestinal Obstruction, Complete and Incom- 
plete, Jour. Am. Med. Assn., October 7, 1916, 69, 1768-1771. 


DRAPER, EWING: INFECTION OF GASTROINTESTINAL TRACT 327 


Decrease due to operating on less degenerated earlier cases in 
1920 and in 1921, and in addition to this the employment of anti- 
colon and streptococcus serum before and after operation. 

Conclusions. 1. Colectomy should never be considered until 
all other local foci have been removed and the patient theroughly 
treated from a modern medical standpoint, especially with vaccines 
and sera. 

2. Extensive colon pathology exists in 20 per cent of all so- 
called ‘functional’ psychotics. Mental symptoms have been 
arrested in 28 per cent of these and improvement has occurred 
in a large percentage. 

3. The mortality of partial (46) and total (31) colectomy in 
the past 77 consecutive cases at the State Hospital has been 12 
per cent. 

Report on Dr. Draper’s Specimens of Colon and eum. By James 
Ewina, M.D. _ I have examined sixteen specimensof colon and ileum 
removed at operation. The great majority of the specimens show 
very definite gross anatomic lesions which have resulted from chronic 
intestinal stasis and the ensuing chronic catarrhal inflammation. 
In several cases the lesions are extremely marked, in many they 
are well marked, while in a few there are no definite changes that 
can be regarded as more than minimal variations from the normal. 

The most marked and constant lesion is pigmentation of the 
mucosa, which has rendered the inner lining brownish or at times 
dark chocolate in color. This change is most marked in the cecum, 
diminishing toward the sigmoid, but often present throughout 
the specimen. Sections show the pigment to be lodged in large 
polyhedral cells, lying in the mucosa and at times in the epithelium. 
Pigmentation of the colon is fully recognized as a sign of chronic 
intestinal stasis and intoxication. It is sometimes associated 
with anemia and at times with severe and even fatal dystrophies 
of nervous and muscular systems. 

Pouching of the intestinal wall amounting almost to hernial 
protrusions was observed in most of the cases. These pouches 
were from 1 to2cm.indepth. The wall of the pouches was generally 
thinned, sometimes very much thinned, and the mucosa at the 
bottom was generally eroded, sometimes ulcerated. Through 
such erosions and ulcerations it is obvious that absorption of 
fluids and bacteria readily occurred. The usual contents of these 
pouches must have been fecal matter, and it appears that such 
material must have been practically incarcerated and seldom 
emptied. About the lower end of the cecum the pouches were 
especially numerous and deep, and access to them was tortuous, 
especially when external adhesions held the wall of the colon fixed. 

The outer surface of the colon over the pigmented, and especially 
over the pouched district, was generally the seat of a chronic 
productive inflammation with the formation of very numerous 
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small granules of vascular connective or denser fibrous tissue. 
This granular appearance was doubtless exaggerated by harden- 
ing in formalin. 

The loose serous coverings of the colon generally appear as 
thin membranes extending from the gut over the mesentery. ‘These 
coverings often showed diffuse opacity from thickening, abnormal 
bands and stri, and occasionally definite cicatricial contractions. 
To what extent these changes were due to the conditions inside 
the gut it is difficult to say, but probably they were largely caused 
by the mucous membrane lesions. 

The lymph nodes in the mesentery accompanying the specimens 
were not, as a rule, enlarged, and often they were small and diffi- 
cult to find. Sections of the nodes showed no inflammatory reaction 
of definite importance. It was noted that the lymph follicles 
were generally invisible in the colon and were reduced to a trace 
in the sections. Well-formed, recognizable Peyer’s patches were not 
found in any case. There was therefore a general atrophy of the 
lymphoid apparatus inside and outside of the gut. That bacteria 
were found by culture in the lymph nodes of the mesentery could 
have been confidently predicted on the lesions of the mucosa and 
the lymphoid atrophy. 

In general the impression gained from the study of these speci- 
mens was that the clinicians were dealing with extensive and 
somewhat unusual grades of chronic intestinal stasis and catarrhal 
inflammation with its sequels. In a few cases the conditions 
were such as to be practically irremediable except by mechanical 
straightening of the intestinal lumen. Whether or not extirpation 
of the cecum is the most direct method of accomplishing this 
object must be a matter of surgical judgment. 

In perhaps the majority of the cases, and certainly in some, 
the conditions were not so advanced that emptying of the colon 
was impossible by lavage or frequent catharsis. Here, again the 
choice of methods must be regarded as a matter of clinical judg- 
ment. As for the specimens of ileum submitted, they failed to 
show any lesions that would necessarily call for extirpation. The 
indications for this procedure must rest entirely on clinical grounds. 

The isolation of various bacteria from the mesenteric lymph 
nodes does not appear to have particular significance, since bacteria 
pass the relatively intact intestinal wall under a great variety 
of pathologic conditions, many of which have no connection with 
the clinical state of these patients. More important is the demon- 
stration of hernias, pouching, thinning of wall, pigmentation and 
ulceration of the mucosa, which together form an impressive 
anatomic basis for the theory of intestinal intoxication, which 
undoubtedly existed in severe degree in the cases exhibiting such 
lesions. 
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Finally, | would venture to express my personal opinion that 
extirpation of the affected portions of the cecum and colon was 
justifiable and probably the only effective means of relieving the 
condition found in the advanced cases, while in others with slight 
changes the condition could have been met by less radical means. 
The extirpation of considerable portions of the ileum appears to 
me unwarranted if based solely on the anatomic condition of this 
organ. 


INFECTION OF THE GASTROINTESTINAL TRACT IN RELA- 
TION TO SYSTEMIC DISORDERS. 


NEUROLOGICAL VIEWPOINT; SPECIAL RELATION OF CLINICAL 
SymptToMs To REGIONAL DISTRIBUTION 
OF INFECTION. 


By Henry A. Corron, M.D. 


TRENTON, N. J. 


In presenting a psychiatrist’s viewpoint of the relation of focal 
infections to systemic disorders before an audience of general 
practitioners, one must at the outset disabuse the mind of the 
physician of the timeworn traditional theories regarding the psy- 
choses. Heretofore cases suffering from mental disorders were 
viewed with alarm by the general practitioner, through no fault 
of his own, however. The psychoses were elevated to a plane far 
beyond the vision of the physician. The symptoms were not 
understood and he felt helpless. The natural outcome of this 
situation was that psychotic patients were immediately committed 
to an institution for the insane. 

This situation arose largely from our previous lack of knowledge 
of the causes of the various psychoses, and consequently there 
was no adequate treatment which could be instituted in the early 
stages of the mental disorder. Our fundamental knowledge of 
the psychoses has been based largely on speculation and coincidence, 
and the causes of the mental disorders were rather obscure and 
therefore no specific treatment could be instituted. 

One of the most prevalent errors as to the causation is that of 
heredity. So fixed has this become in the minds of the profession 
and laity, and I might add psychiatrists as well, that it has been 
considered the principal, if not the fundamental, cause of the 
psychoses. This fact arose from the rather loose way in which 
records of heredity were gathered in the old state hospital statistics. 
Any patient in which there was “insanity in the family” was 
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noted as suffering from a hereditary taint. This occurred in 
sufficient numbers to substantiate the opinion that the psychoses 
were hereditary in origin. 

It is needless to go into the various arguments from a biologic 
standpoint to show that this theory is erroneous. Not only were 
we in serious error regarding heredity, but such a doctrine was 
extremely fatalistic. For if a patient was born with the potential 
elements of mental disorder, then there was little use in trying 
to prevent the pyschosis or to successfully arrest it if it had appeared. 
Hence, the attitude was adopted that only by methods of train- 
ing, education and favorable environment could these symptoms 
be forestalled. But we have seen many cases in which the environ- 
ment was extremely favorable to the individual, where education 
and training were all that could be desired, and, in spite of this, 
psychoses developed. 

In spite of the fact that perhaps 70 per cent of our patients give 
a history of “insanity in the family,” especially in the institutional 
types, largely of the indigent class, there still remains a large per- 
centage in which no hereditary taint can be discovered. The 
result of some five years’ intensive study of the hereditary factors 
in the psychoses led the writer to a certain degree of skepticism 
regarding the importance of this factor, and today, while we do 
not eliminate the influence of an hereditary taint and its conse- 
quent inherited predisposition entirely, at the same time we are of 
the opinion that heredity should not occupy the exalted position 
it has previously held. As it has no bearing on the prognosis of 
a given case we believe that discussion is at present merely academic. 

Psychogenic Factors. lor many years the psychiatrists, in com- 
mon with the profession at large, voiced the opinion that the 
psychoses were purely mental disorders caused by hereditary in- 
stability, plus psychogenic or mental factors. The physical con- 
dition of the patient was absolutely neglected, and our attention 
was centered alone on the psychogenic factors and the mental 
symptoms. This gave rise to a fundamental error in that we 
assumed the psychoses to be diseases of the mind caused by mental 
factors almost exclusively. 

As no demonstrable lesions had been found in the brain cortex, 
it was considered that these disorders were “purely functional” 
in other words that the disease of the mind was independent of 
any pathologic changes in the brain tissue. With an improve- 
ment in the methods of studying brain tissue and the results of 
our work the last four years, we have slowly arrived at the con- 
clusion that the so-called functional psychoses were in reality 
caused primarily by disease of the brain and not of the mind, 
and that the mental disorders were merely symptoms of a diseased 
brain. ‘The writer, working under Alzheimer in 1905-1906, produced 
conclusive evidence that there were changes in the nerve cells of 
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the so-called functional disorders, and this laid the groundwork 
for the future development of the idea that we must look to the 
anatomic lesions in the brain if we were to successfully arrest the 
psychoses, and, which is still more important, prevent them in time. 

We would emphasize the fact that we do not minimize the 
importance of the psychogenic factors in precipitating a psychosis 
as we see a certain proportion of our cases in which such psychogenic 
factors as grief, worry, anxiety, shock and a host of others are 
present and undoubtedly play an important role in precipitating 
the psychosis. However, we have observed many cases in which 
these psychogenic factors are entirely absent. Hence, we have 
been forced to conclude that these factors, as in the case of heredity, 
play an important, but not the most important role, in the causation 
of the psychoses of the “ functional”’ types. 

Infection. If then we have destroyed our belief in the important 
role of heredity and psychogenic factors, what have we to offer in 
their place as causative factors? Formerly the physical condition 
of the patient was of minor consideration and many patients were 
classed as physically normal, which practice we know now was a 
serious error. We are indebted to modern mental practice for the 
methods which permit the finding of serious physical disease in 
apparently otherwise healthy individuals. The work of Billings, 
Hastings, Rosenow, Barker and Upson of the medical as well as 
Thoma and others of the dental profession has established, without 
any question of doubt, the doctrine of focal or masked infections. 
These infections were formerly overlooked not only in the psychotic 
patient but in patients suffering from various systemic disorders. 
This doctrine has been the most important contribution of twentieth 
century medicine and the application of the methods evolved to 
determine the presence of chronic infection has added an entirely 
new chapter to the treatment and prevention of the psychoses. 

That local foci of infection which give no local symptoms and 
of which the patient may be ignorant can cause serious systemic 
diseases, both by spread of the organisms to other parts of the 
body and by a dissemination through the blood streams of the 
toxic products, the result of such infection, is still doubted by 
many; but we feel that enough work has been done to establish 
such a doctrine in spite of this skepticism. 

Our investigations in the last four years have shown conclusively 
that the psychotic individual harbors multiple foci of infection 
which often can be located and eliminated only with the greatest 
difficulty and persistence on the part of the physician. In order 
to properly locate and eliminate these multiple foci of infection 
the psychiatrist has had to call to his assistance the specialist 
in other branches of medicine. So that today a well-equipped 
clinic for nervous and mental disorders is only adequate in so far 
as this principle of group diagnosis is carried out. The growth 
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of the idea of a diagnostic survey of every individual, whether 
suffering from mental disorder or other systemic diseases, has 
been rapid. One need only to mention the success of the Mayo 
Clinic and of the work of Lewellys Barker at Johns Hopkins to 
illustrate the trend of modern medicine. Why then should there 
be any criticism if the psychotic individual is given the advantage 
of the application of the principles of modern progressive medicine? 
In view of the successful application of these principles at the 
State Hospital at Trenton in the last four years, shall we still 
adhere to the old ideas expressed at the beginning of this paper, 
or shall we lay prejudice aside which limited the treatment of the 
psychoses to psychotherapy or the so-called occupational therapy 
and study the individual as a whole and endeavor to discover any 
pathologic condition which might be present? 

It is only within the writer’s short experience of twenty-one 
years that the question of the relation of syphilis to paresis was 
doubted in America. Paresis was considered a disease due to over- 
work, or mental strain, because it occurred in brokers, bankers, 
actors, and others who were supposed to be overworked. It was 
considered purely a mental disease. First a history of previous 
syphilis in a large proportion of the cases gave a clue to a better 
understanding of the causation. Then the studies of the brain 
cortex by Nissl and Alzheimer revealed the fact that very serious 
pathologic changes had occurred. Finally Moore and Noguchi 
demonstrated the Spirocheta pallida in the brain tissue in cases 
dying of paresis. Here we have an example where, step by step, 
our ideas regarding the causation of paresis underwent a com- 
plete revolution and no one would dispute the fact today that 
paresis is an organic brain disease due to destruction of the brain 
tissue by the Spirocheta pallida. 

The so-called functional psychoses we believe today to be due 
to a combination of many factors, but the most constant one is 
the intracerebral, biochemical and cellular disturbance arising 
from circulatory toxins originating in chronic foci of infection 
situated anywhere throughout the body and probably secondary 
disturbances of the endocrine system. ‘The psychoses then, instead 
of being considered a disease entity, should be considered as a 
symptom, and often a terminal symptom, of a long-continued masked 
infection, the toxemia of which acts directly on the brain. As 
psychiatrists have for years recognized a toxic infectious psychosis, 
especially in patients who had an obvious infection, acute in char- 
acter and easily diagnosed, we have not established a new principle 
when we speak of the toxic origin of some psychoses. But we 
have extended the diagnosis to include types such as manic- 
depressive insanity, dementia precox, paranoid condition, ete., in 
which the infection is not apparent or easily found upon causal 
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examination. But such infection is only found upon utilizing 
all the methods of modern diagnosis, so it should not be difficult 
to adjust our ideas to these views. 

If the profession at large can accept this viewpoint, which we 
feel we have demonstrated beyond a reasonable doubt, then their 
attitude will be changed from a hopeless, fatalistic one, previously 
in vogue, to a hopeful one wherein they themselves cannot only 
arrest many cases after a psychoses has developed, but, better still, 
by eliminating these foci of infection easily prevent the occurence 
of the psychose. There can be no question that many of the 
psychoses can and will be prevented when the result of such infec- 
tion is properly understood by the profession at large. It is obvious 
that when the pyschoses can be arrested by eliminating chronic foci 
of infection, then by properly treating such patients long before the 
psychoses appears the mental disorder can be prevented. 

Source of Infection. We have found that the source and type 
of chronic infection in the psychotic patient is the same as found 
in many of the systemic disorders. We may be pardoned, per- 
haps, if we claim that our work in the elimination of focal infection 
has gone further than in most clinics. We have utilized what 
we consider the best methods that have been developed. Some 
of them, unfortunately, are not in general use, nevertheless we 
are of the opinion that time will show that all the methods adopted 
by us are extremely valuable in ridding the patient of multiple 
foci of infection until better methods are devised. 

We have come to regard the infection of the teeth as the most 
constant focus found in our patients. Without exception the 
functional psychotic patients all have infected teeth. Briefly 
they may be divided into unerupted and impacted teeth, especially 
the third molars; periapical granuloma; carious teeth with infection; 
apparently healthy teeth with periodontitis; devitalized teeth with 
either Richmond or gold shell crowns; extensively filled teeth with 
evidence of infection; and gingival granuloma in apparently vital 
teeth. 

While the progressive men and leaders of the dental profession 
are awake to all these types of infection, unfortunately the “rank 
and file’ are not sufficiently acquainted with these many forms. 
Consequently the physician who attempts to rid his patient of 
focal infection must become acquainted with modern dental path- 
ology. In our younger patients, from sixteen to thirty years of 
age, no matter what the psychosis may be diagnosed, we find 
unerupted and impacted third molars in a large proportion of the 
cases. And we would unhesitatingly advise, when there are 
clinical evidences of systemic infection and intoxication present, 
that these should be removed. We have found that they are 
always infected, and the infection is in some way related to the 
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fact that the tooth is unerupted and impacted. All crowns and 
fixed bridgework have been condemned by the best men in the 
dental profession, and we voice the same opinion. So in order 
to rid a patient of focal infection a very thorough job must be 
done and no suspicious teeth allowed to remain. ‘This does not 
mean that every patient should have all his or her teeth extracted. 
In fact, in our work at the State Hospital we would not average 
over five extractions per patient. 

Time prevents my going into the question of infected teeth 
more thoroughly, but I would emphasize the fact that a thorough 
elimination of focal infection can only be obtained by extraction. 
All other methods have proven worthless and dangerous to the 
general health of the individual. 

We should like to call attention to the method of removing the 
infected teeth. In many cases simple extraction is not sufficient 
even when the socket is thorughly curetted. When the alveolar 
process is severely involved the Novisky method of surgical removal 
is absolutely necessary. Failures to get results from removing 
infected teeth are frequently due to the fact that diseased, infected, 
necrotic bone is left and absorption continues even after the teeth 
are extracted. 

Chronic infection of the tonsils is equally important as infected 
teeth, and the mouth cannot be considered free from infection 
when infected tonsils are not removed. It is a striking fact that 
very rarely is a patient admitted to the State Hospital at Trenton 
whose tonsils have been previously removed, so that over 90 per 
cent of the patients have to have their tonsils enucleated after 
admission. That the children of the present generation are having 
their infected tonsils enuleated will, we believe, have a definite 
influence on the elimination of systemic and mental disorders 
later in life. Whatever may be the result of treating infected 
tonsils with the roetngen ray or local therapy, we feel that today 
enucleation is the only method permissible. 

Types of Bacteria Concerned in Chronic Infection. [Briefly stated, 
we have found the various types of streptococci and colon bacilli 
responsible for chronic infection in our psychotic patients. The 
streptococcus group composes many strains, as cited below. The 
colon bacillus group is also made of various strains, differentiated 
by their cultural reactions in carbohydrate media. 

Below is given a table showing the strains of streptococci classi- 
fied according to Holman. These sixteen types represent the 
grouping of 1122 strains of Holman, and taken with strains from 
the literature, the total number is 2463, a sufficient number to come 
to some conclusion as to their biologic types. While some types 
can be identifed under the microscope, only by their cultural 
reactions can they be accurately differentiated. 
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HEMOLYTIC STREPTOCOCCI 

Type. Mannite, Lactose. Salicin, 
Infrequent . Plus Plus Plus. 
Hemolytic, i Plus Plus Minus. 
Pyogenes Minus Plus Plus. 
Anginosus Minus Plus Minus. 
Hemolytic, ii Plus Minus Plus. 
Hemolytic, iii Plus Minus Minus 
Equi . Minus Minus Plus. 
Subacidus Minus Minus Minus. 

NON-HEMOLYTIC STREPTOCOCCI 

Fecalis Plus Plus Plus 
Non-hemolytiec, i Plus Plus Minus 
Mitis Minus Plus Plus 
Salivarus Minus Plus Minus. 
Non-hemolytie, ii Plus Minus Plus 
Non-hemolytic, iii Plus Minus Minus. 
Equinus . Minus Minus Plus. 
Ignavus Minus Minus Minus. 


We have so far been able to isolate six strains of the hemolytic 
group, 7. ¢., the infrequent, pyogenes, anginosus, equi and sub- 
acidus, and five strains from the non-hemolytic group, 7. e., fecalis, 
mitis, salivarus, equinus and ignavus. We have found represent- 
atives of both these groups in various sources of culture. Occasion- 
ally the hemolytic strains are found in the teeth, but more fre- 
quently this type is found in the tonsils and gastrointestinal tract. 
Nine-tenths of the tonsils harbor the hemolytic strains, and often 
the non-hemolytic strains as well, and it is not unusual to find 
two or three strains in the culture from the stomach and duodenum, 
both hemolytic and non-hemolytic types. 

Later investigations have shown the “viridans” is a form of 
the non-hemolytic streptococcus, but not all of the latter can 
be classed as “viridans.” So it is better to substitute the exact 
type for this term. 

It is useless to argue which types may or may not be pathogenic, 
or which types may be more virulent than others. We have not 
found that the hemolytic types were more virulent than the other 
group or that they produced more marked symptoms. In fact, 
any of these organisms may become so virulent at any time that 
they cause the death of the patient, although for a long time they 
may be latent and no marked evidence of their presence shown 
other than by the fixation tests. We are still of the opinion that 
the complement-fixation tests of the blood for determining the 
presence of chronic infections are of value, as are also the agglu- 
tination tests for the same purpose. Further standardization is 


necessary, however, before they can be used as a routine laboratory 
test. 
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Dissemination of Infection. [rom the fact that the elimination 
of infected teeth and tonsils produced marvellous results in some 
cases and in others no results whatever, it was logical to conclude 
that the infection had spread to other parts of the body, through 
either the lymphatic circulation or the blood stream, and preferably 
by the former. Secondary infection of the stomach and lower 
intestinal tract could also come from constantly swallowing the 
bacteria originating in the mouth, so that we find secondary foci 
of infection of the stomach, duodenum, small intestine, gall-bladder, 
appendix and colon. The genito-urinary tract is frequently infected 
not only by the organism of the streptococcic group but by the 
colon bacillus group as well. The source of this infection of the 
genito-urinary tract is not altogether known. 

In the females we find at least 80 per cent of the cases have a 
chronic infection of the cervix uteri, and while the body of the 
uterus is rarely involved, we more frequently find infection in the 
adnexia. In the males a certain percentage of the acute psychoses 
have infection of the seminal vesicles. The prostate and bladder, 
as a rule, are not involved. 

Treatment by Detoxication. It should be evident from what 
has been said that all surgical measures utilized are primarily for 
the elimination of the chronically infected tissue. It has no 
relation to the surgery practised some years ago which was directed 
toward correcting malpositions and the removal of ovaries and 
other organs irrespective of infection. 

The removal of all infected teeth and infected tonsils is impera- 
tive. Surgical measures have been utilized for removing portions 
or all of the infected colon. The Sturmdorff method of enucleating 
an infected cervix has proved very successful. When the uterus and 
adnexa are involved a complete hysterectomy is necessary, and 
involvement of the seminal vesicles necessitates excision and 
drainage. 

Chronic gastric infection and infection of the small intestinal 
tract can only be treated by autogenous vaccines or specific serum. 
Autogenous vaccines are made in our laboratory from the bacteria 
isolated from the stomach by the Rehfuss method. We have 
also developed a specific antistreptococci and anticolon bacilli 
serum made from the organisms isolated in our laboratory. Every 
patient receives as routine treatment, first, the autogenous vaccine 
and later the specific serum. But always after infected teeth and 
tonsils have been removed. The serum has proved especially 
valuable in the operative cases. Its administration before operation 
upon the colon has reduced the mortality from 30 to 12 per cent. 
Therefore if for no other reason its use is justified. 

I shall leave to others a detailed discussion of the gastrointestinal 
infection and the infection of the genito-urinary tract. 
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Results of the Work. We have outlined above our theories 
regarding the causation of the so-called functional psychoses. 
We realize that many theories have been advanced in the last 
fifty years regarding this subject, but we also want to state that 
during this time the recovery rate of state institutions has materially 
diminished. If then we advanced merely a new theory and,could 
not show that the application of such a theory had had unusual 
results on our patients, we should then be classed with the theorists 
and our work considered interesting if true. However, we feel 
that we have substantial grounds for considering that the appli- 
cation of these theories has produced results which, as Meyer 
states, “Appear to have brought out palpable results not attained 
by any previous or contemporary attack on the grave problem 
of mental disorder.” 

We will confine our statistics to the so-called functional group, 
which includes dementia precox, manic-depressive insanity, paranoid 
conditions and the psychoneuroses. In this group, as a whole, 
for a ten-year period prior to 1918 the recovery rate was only 37 
per cent of the admissions. Since 1918 the recovery rate has 
averaged nearly 70 per cent in the same group. Of 380 cases 
classified in this group in 1918 only 50 today remain in the hospital, 
and 9 of these are criminals. A recent survey made of these 380 
patients discharged in 1918 shows that after three years, with 
few exceptions, they are today normal in every respect. Over 
1000 patients have been successfully treated in the last three 
years, and it is gratifying to note that the proportion of readmissions 
to the State Hospital at Trenton has not increased during this 
time, and that many of the readmissions are cases that were 
admitted, the first time, prior to this period of intensive treatment. 

Our failures have been confined to the patients with a psychoses 
of over two years’ duration. The cause for such failures we con- 
sider is due to the fact that the brain has become permanently 
damaged and no amount of elimination of such infection has any 
effect upon the psychosis. 

Conclusions. We have produced evidence, both clinical and 
pathologic, which should set at rest any doubt as to the accuracy 
of our deductions. The fact that many individuals harbor focal 
infections and are not insane is no argument against the doctrine 
that focal infections can cause insanity. We know that only a 
small proportion of patients contracting syphilis develop paresis. 
In the same way we know that only a small proportion of those 
indulging in alcohol excessively develop a psychosis. Some in- 
dividuals are able to drink a great deal without showing any 
symptoms, and in other individuals it takes only a small amount 
to produce a psychosis. 

1 On July 1, 1922, the successfully treated cases numbered 1400, and only 50 (or 
3 per cent) have returned and are still in the hospital. 
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One may argue similarly regarding a functional psychosis. The 
type, specificity and severity of the infection, plus the patient’s 
constitutional lack of resistance, determine whether or not a psy- 
chosis will develop. Such factors as heredity and psychogeneses 
undoubtedly play an important role; more, however, we now 
think, as precipitating the psychosis rather than as causing it. 


THE APPLICATION TO OTHER INSTITUTIONS OF THE 
RESULTS OF TREATMENT OF THE INSANE IN 
TRENTON STATE HOSPITAL. 


By Burperre G. Lewss, 


STATE COMMISSIONER OF INSTITUTIONS AND AGENCIES OF NEW JERSEY. 


Ir is naturally very gratifying to me to note the success in New 
Jersey of work which I undertook in New York, but which for 
want of time I was never able to carry through to completion. 
While Commissioner of Correction in the City of New York, | 
undertook to transplant to the old correctional institutions of the 
city and to the two new reformatories many of the routines and 
practices of the best hospitals for the insane. We discovered 
that many men and women in prison or in the reformatory were 
either insane or unstable, or were epileptics or feeble-minded, 
or were not able properly to conduct themselves as normal beings. 
We also discovered that the disciplinary difficulties of correctional 
institutions were almost entirely due to the presence of persons 
belonging to these various groups who had been sentenced to 
prison or to a reformatory. By inquiry among the best hospitals 
for the insane and the best institutions for the treatment of the 
unstable, the epileptic and the feeble-minded, we found that the 
disciplinary difficulties of such institutions had been solved not 
by the club and the gun and by invoking horrible imprecations 
and profanity, but by the intelligent application of modern therapy 
and modern treatment, with which physicians have now become 
quite familiar. 

The organization of the New Jersey Department is such that 
work which was difficult in New York, where the departments 
were under separate jurisdiction, is very simple in New Jersey, 
where all of the institutions are in a single department. This 
has made the transplantation of the best practices of the particular 
institution to all the other institutions a much simpler problem. 
Take, for example, mental and medical work in the correctional 
institutions. Here we organized a psychiatric clinic and placed 
the doctors and the psychologists under the general supervision 
of Dr. Cotton, who holds the position not only of Medical Director 
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of the State Hospital at Trenton but also of Acting Director of 
the Division of Medicine and Psychiatry of the Central Depart- 
ment. ‘This plan has hastened the application of the best tested 
results of the State Hospital to all the correctional institutions. 
Cases are discovered in the correctional institutions which are 
in need of treatment at the hospital, and under our law they are 
transferred to the psychopathic division of the hospital long before 
they have become insane from the legal viewpoint. 

The influence of the psychiatric clinic upon medical work of 
the institutions has been very great. The treatment of the mouth, 
the removal of tonsils, the clearing up of gastrointestinal infection, 
the development of surgical procedures and the all-around treat- 
ment of the individual which is carried out at the Trenton Hospital 
have shown the desirability of extending the benefits of such 
medical, surgical, and other treatment to all of the population 
of each correctional institution. In consequence the medical 
service and the appropriations for medical service have been more 
than trebled in all the institutions. The expense of this has been 
reduced by reason of the fact that the psychiatric clinic cuts down 
the cost of overhead supervision of physicians and by reason of 
the fact that the increase in the amount of medical work. in each 
institution has stimulated coéperation with the physicians of 
the various communities in which the various institutions are 
situated. ‘The amount of voluntary work performed by physicians 
in connection with our institutions has been more than quadrupled 
in the last three years. It is obvious, therefore, that we are deeply 
indebted to the physicians in regular practice throughout the 
state for many. of our good results. We found, for example, at 
the State Home for Boys, an institution for juvenile offenders, 
that at least 65 per cent of the boys were in need of minor operations; 
that only 3 per cent of them had the benefit of such operations 
before reaching the institution. A group of twenty physicians has 
voluntered to help in the work which has been going forward in 
that institution for more than a year. We have also changed 
the personnel and improved the scholastic and other work which 
is carried on for these boys. The results speak for themselves. 
Three and a half years ago one out of each two boys released from 
that institution upon parole failed, now only one out of each ten 
fails. 

The development of research work at Trenton has stimulated 
similar work in other institutions, and has won for us legislative 
appropriations for treatment instead of mere custody of patients. 
Morris Plains State Hospital, for example, has under the course 
of construction a 400-bed treatment hospital, which will permit 
the carrying out of the very best types of medical treatment at 
that institution. Our plans call for the provision of additional 
buildings at the Morris Plains Hospital and at the Trenton Hospital, 
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so that each institution will in fact be two institutions, one for the 
medical treatment of new cases and of the cases which have been 
in the institution for only a short time, and the other institution 
for the chronic cases which are beyond reasonable hope of recovery. 

We are attempting to extend to the people of our various com- 
munities the results of these achievements in the institutions through 
the establishment of clinics. There is not time to go into details, 
but suffice it to say that the physicians in our state institutions 
are to secure the advantage of handling the new cases in the com- 
munities long before they would ever reach a state hospital. On 
the other hand, the patients in the state institutions are to reap 
the benefit of the enthusiasm of doctors whose efforts are stimulated 
by contact with mental disease in the earlier stages of its devel- 
ment; for you physicians, | am sure, fully realize how, perhaps 
unconsciously, hospital physicians fall into the rut and feel that 
there is little use of extensive work upon cases which have become 
chronic in so many instances before they reach the state hospital. 

We are deeply indebted to men like Dr. John W. Draper, who 
has so freely given up his time and his expert abilities in the pro- 
motion of our work, at no small sacrifice of time and strength. 
New Jersey is indeed fortunate in securing their help, and is proud 
of the results achieved. 


CARCINOMA OF THE ESOPHAGUS WITH PERFORATION OF 
THE AORTA: OBSERVATIONS ON RADIUM THERAPY. 


By James G. Carr, M.D., 
AND 


C. W. Hanrorp, M.D., 


CHICAGO, 


PERFORATION of the aorta complicating carcinoma of the esoph- 
agus is of infrequent occurrence. ‘There is a curious similarity 
in most of the statistical reports regarding the relative frequency 
of such perforations. Hampeln' found 2 cases of perforation in the 
aorta in 57 autopsies on subjects dead of esophageal carcinoma. 
Mampell? saw two such perforations in a series of 50 autopsies. 
Taylor’ quotes Ewald thus: “In 40 to 50 cases of carcinoma of 
the esophagus I have only known 1 to perforate the aorta.” 
Knépfler* refers to Eichhorst’s series in which perforation of the 
aorta was found once in 34 cases, and also quotes Petri’s statistics 
of 44 cases, with 1 instance of aortic perforation and 2 of perfora- 
tions of intercostal arteries. Very different figures were given by 
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v. Ziemssen and v. Zenker as quoted by Hess® and Knépfler.* 
This analysis of 116 cases included 18 of perforation of the aorta. 

In 1896 Knaut® collected all the reported cases of perforation 
of the aorta as a complication of carcinoma of the esophagus. 
The first case he found was reported by van Doevereen in 1789. 
Knaut’s review of the cases in the literature inchided perforations 
of other large vessels. He believed such perforations to be very 
rare and quoted Leichtenstern to this effect: “ Perforations of the 
aorta and vena cava are most rare.’ Taylor collected 8 cases 
in 1889 and in 1895 Vierhuff? cited 8 cases with this remark: “The 
cited 8 cases of perforation of an esophageal carcinoma into the 
aorta are the only ones found in the literature.’”” Neither Taylor 
nor Vierhuff could have known of the statistics of v. Ziemssen and 
v. Zenker. 

Knaut’s series included 50 cases. Among these there were 
32 of perforation of the thoracic aorta and 2 of the aortic arch. 
Twice the left common crotid was perforated; twice the left 
subclavian. The left internal carotid, the right subclavian and the 
esophageal artery were each perforated once. In 1 case the first, 
second and fourth intercostal arteries were involved; in another 
the esophageal vein was perfcrated; while the portal vein was 
opened once by a growth originating in the lower part of the 
esophagus. In 2 cases mention was made of “aortic branches’ as 
the source of the terminal hemorrhages without further details, 
while the source of the hemorrhage was undetermined in 1 other 
case; here there remained a question as to whether the left com- 
mon carotid artery or the left jugular vein was ruptured. 

The series included 3 cases in which no actual perforation had 
occurred. In 2 of these the wall of the left auricle showed car- 
cinomatous invasion; in 1 of these cases a cerebral embolus was 
the cause of death; in the other the statement was made that 
there were cerebral symptoms late in the course of the disease. 
In the third case there was a thrombus beginning in the right 
azygos vein, extending into the superior vena cava and thence to 
the right auricle. 

Since Knaut’s publication we have found 21 cases in the liter- 
ature, including, as Knaut did, perforations of the aorta and large 
vessels. The first case reported subsequent to Knaut’s paper 
was that of Taylor;’ there was a perforation of the descending 
aorta about two and one-fourth inches below its commencement. 
Drozdowski,’ Garrod’? and Mader"! each reported cases of “ per- 
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foration of the aorta.’’ Moore’s” case was diagnosed clinically 
as aneurysm: “The absence of anything resembling cancerous 
cachexia or of any constitutional disturbance and the presence 
of a whole group of pressure symptoms led me to the belief that 
the lesion was most likely an aneurysm.’ Sudden death fol- 
lowed a profuse hemorrhage; at autospy there was found a per- 
foration of the right subclavian artery. Finley and Anderson'* 
reported a case of perforation of the left subclavian artery. Yepi- 
fanoff’s'* case was one of perforation of the right common carotid. 
In Mauclaire’s case a perforation of the transverse portion of the 
aortic arch occurred some six months after a successful gastrostomy. 
Knépfler’s'® case was one of perforation of the aorta about the 
level of the bifurcation of the trachea. Minnich'? merely reported 
a case of perforation of the aorta without further specifications. 
The case of Biggs'* was like that of Mauclaire; three months after 
a successful gastrostomy the perforation occurred. The cases of 
Hollos® and of Hart” were perforations of aortic aneurysms. Ham- 
peln®' reviewed his autopsy records of 57 cases of esophageal car- 
cinoma; the series included 2 cases of perforation of the aorta; 
anatomic details were not discussed. In Davidsohn’s” case there 
was a very small communication between the aorta and the esoph- 
agus; the stomach contained a quart or more of blood. Mam- 
pell® analyzed the autopsy records of 50 cases of esophageal car- 
cinoma; perforation of the aorta was recorded once; there was 
a further record of perforation of an intercostal artery. In Guy’s 
Hospital Reports™ for 1905 there is a record headed: “The aorta 
opened by an epithelioma of the esophagus.’’ Deve’s® case was 
one of latent carcinoma of the esophagus, which terminated very 
suddenly; at autospy a perforation of the thoracic aorta was 
found. Levy, Valenski and Godlewski® reported another latent 
case, “Clinically without symptoms of esophageal disease’’ a 
“foudroyante” hemorrhage occurred; autopsy disclosed a rupture 
of the aorta in association with ulcerating carcinoma of the esoph- 
agus. In addition to these cases of actual perforation Hess*’ 
described an extension of the carcinomatous process to the wall 
of the left auricle; ‘The wall is permeated by firm, whitish tumor 
masses, which are connected with the tumor masses originating 
in the esophagus.” 
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Vierhuff* and Hart” discussed the pathogenesis of such per- 
forations. Vierhuff expressed the opinion that the wall must be 
diseased before the perforation occurs; “The wall of the aorta 
must undergo carcinomatous degeneration to supply the conditions 
for perforation.’ Hart saw “the occasion for the perforation in 
the advance of gangrenous destructive processes.’’ Opinions such 
as these have found general acceptance. 

The case which we report was seen at the County Hospital on 
the service of Dr. Joseph A. Capps, through whose courtesy the 
records have been placed at our disposal. 


S. S., aged forty-five years, male, in preprohibition days a bar- 
tender by occupation, was admitted to the hospital on June 3, 
1920. He complained of loss of weight, pain in the chest, diffi- 
culty in swallowing and regurgitation of food. The difficulty 
in swallowing had been present for three months; at first only 
solid foods, especially large particles of the same, caused the dys- 
phagia, but the condition was aggravated until upon admission 
it was possible for him to swallow only liquid or soft foods; the 
act of swallowing such foods was associated with sharp, shooting 
pain in the chest. There was some thoracic pain most of the 
time. This pain was localized particularly about the midsternal 
region. Unless the food was taken very slowly regurgitation 
occurred. Aside from a history of alcoholism, including an attack 
of delirium tremens sixteen years previously, his personal and 
family history was negative. Physical examination was generally 
negative. The Wassermann reaction was negative. Roentgen- 
ray examination on June 4, disclosed: “A partial obstruction in 
the middle third of the esophagus. This narrowing is irregular 
in character and indicates an extensive lesion, probably malig- 
nant.”’ 

Beginning June 21, radium therapy was employed with fluoro- 
scopic control; “The end of the metal container is seen to lie in 
the substance of the growth as evidenced by the barium shadow 
at the site of the lesion.’’ Further treatment was given on June 
22 and 24 and on July 26. On August 24 examination (roentgen- 
ologic) showed “considerable deformity of the esophageal walls, 
although very much less so than on previous examinations.’” There 
had been distinct clinical improvement; semisolid food was taken 
sasily; the weight and strength had increased. At his own re- 
quest the patient left the hospital September 21; prior to his 
discharge he had been taking general ward diet. Arrangements 
were made to continue the radium therapy. 

Treatments were given October 16 and 23. On October 16 a 
note was made: “The shadow of the radium tube is seen to lie 
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in the area of the lesion.’”, On December 2 he returned for another 
exposure. The roentgenologist reported: “There is seen an 
obstructive lesion in the middle third of the esophagus which 
supports the previous roentgen-ray finding of carcinoma. This 
examination seems to indicate an improvement of the lesion, as 
the barium passed through the obstruction with much greater 
ease than previously noted.” 

He was again admitted to the hospital on December 21. Two 
treatments were given, December 22, 1920, and January 13, 1921. 
On January 21 the esophagus was dilated with a No. 29 dilator: 
Tight, but bulb passed without much force. Five days later, 
about 9.30 p.m., the patient complained of a marked burning in 
the abdomen shortly after taking some veronal. Pallor and 
weakness of the pulse came on rapidly. Death occurred at 11.50 
p.M. Shortly before he expired he coughed up some bright red 
blood. 

Autopsy, performed on the following morning, revealed a car- 
cinoma of the esophagus, about the level of the hilum of the lung: 
“There is a hard mass, 6 to 8 em. in length, about the region of 
the hilum of the lung. This mass encircles the esophagus.’ The 
inner surface of the esophagus showed an ulcerating area over 
approximately the lower half of the mass described. The upper 
half of the mass was hard, tibrous, with a rough inner surface with- 
out ulceration; there appeared to be well-marked fibrosis, in- 
dicating a healing process. Within the ulcerated area described 
there were two small perforations connecting the esophagus with 
the aorta. A large quantity of blood was found in the stomach. 

The perforation of the aorta, rare as it is, is not the only feature 
of unusual interest in this case; from the practical standpoint 
the bearing of the autopsy findings upon the efficacy and the 
difficulty of successful radium therapy is even of more interest. 

Radium therapy of esophageal malignancies has to contend 
with certain problems as yet unsolved. The disease is insidious 
in nature and has often invaded neighboring organs before the 
symptoms have become sufficiently disturbing to send a patient 
to the physician. Carcinoma of the esophagus spreads by con- 
tinuity of tissue; far less often do metastases occur. In the 
patient apparently improving, with less obstruction, greater ease 
of swallowing, some gain in weight and strength, symptoms of 
pulmonary involvement often supervene or other symptoms appear, 
such as pain from pressure or respiratory obstruction, due to the 
presence of a secondary mediastinal tumor. To these causes of 
failure must be added the technical difficulties of the introduction 
and location of the radium; the diseased area must be sufficiently 
dilated to admit the capsule containing radium; emplacement 
must be controlled by fluoroscopy. It appears from the autopsy 
cited that one portion of an esophageal carcinoma may be treated 
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successfully while another portion is missed altogether. Certainly 
such an interpretation may be placed on these findings, though 
it must be admitted that the varying effect of radium might cause 
an irritative effect in one area, a healing one in another. Yet 
it seems justifiable to emphasize the former view, to point out 
that evidence of healing has been demonstrated in an esophageal 
carcinoma hand-in-hand with an actively progressive process. 
Fluoroscopic control does not necessarily mean treatment of the 
entire tumor. Under fluoroscopic control accurate measure- 
ments must be made as to the location of the tumor and its length. 
Finally it is not enough to insert the radium from above. Until 
the tumor, for its entire length, is permeable to a sufficient degree 
to admit the capsule, so that the capsule may be passed the entire 
length and redrawn into the area, to be located at different levels, 
we cannot feel that our technic is directed to the treatment of the 
accessible growth in its entirety. 

Summary. |. Since the publication of Knaut, in 1896, 21 cases 
of esophageal carcinoma with perforation of the aorta or other large 
vessels have been reported. Another case is added here. 

2. Autopsy findings in the case here reported disclosed certain 
deficiencies in the application of radium therapy. Suggestions 
are made for more effective technic. 


NOTES ON STUDIES IN THE PHYSIOLOGY OF THE 
GALL-BLADDER.* 


By Lionet S. AUSTER 
AND 


Burritt B. Crown, M.D. 


NEW YORK. 


AN increasing interest has been shown by the medical pro- 
fession in various types of non-surgical biliary drainage; the 
reaction of the gall-bladder and its associated structures to the 
application of supposed biochemical and physiologic agents has 
been utilized in, the diagnosis and treatment of disease of this 
organ. 

Last year we began a series of studies, anatomic and physio- 
logic, into the nature of certain biliary phenomena alleged to occur 
as a result of treatment of the duodenal mucosa and the papilla 


* These experiments were performed in the Laboratory of Physiology of Cornell 
University Medical College. We wish to thank Dr. Graham Lusk for his kind 
interest and encouragement and for his courtesy in extending to us the facilities of 
the laboratory. 
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of Vater by magnesium sulphate and other agents. As a result 
of these studies we present the reports of a series of animal experi- 
ments upon the action of magnesium sulphate when applied to 
the duodenal mucosa and the papilla of Vater, the rate and char- 
acter of resultant bile flow, the contraction of the gall-bladder and 
the question of stasis of bile in that organ. 

I. Anatomy of the Bile Passages. ‘The gall-bladder' is a small 
pyriform sac, lying obliquely on the inferior surface of the liver; 
it is considered generally as an embryonic diverticulum of the 
hepatic duct, enlarged at its extremity to act as a reservoir for 
bile. Its duct, the cystic duct, joins the hepatic duct to form the 
ductus choledochus or common bile duct; it meets the pancreatic 
duct at the papilla of Vater and there empties into the second 
part of the duodenum. The position of the organ is such that 
on account of the double mesial ‘curve of the neck and the attach- 
ment of the body the fundus is lower than the point of exit of 
the duct into the duodenum, necessitating an upward flow of its 
contents if they are to be expelled. 

The wall of the gall-bladder is composed of three coats: An 
outer coat of peritoneum, a middle coat of smooth muscle and 
fibrous tissue and an inner coat of mucous membrane which pre- 
sents a reticulated appearance due to the plice or ridges into which 
it is thrown. There are also a number of mucous glands of fairly 
large size described by Luschka,? who found from three to twenty 
of these glands in the gall-bladder. They are lined by long cylin- 
drical cells giving the appearance of being ciliated cells. Holmes* 
describes a series of mucous glands scattered throughout the whole 
mucosa of the bladder and ducts. 

The muscular coat is one of more than ordinary interest in 
connection with the function of the organ. Sparsely distributed 
unstriped muscle fibers are interlaced with fibrous tissue in this 
layer; most of the muscle bundles run longitudinally, a few trans- 
versely. These fibers are irregularly continued in the corre- 
sponding coat of the duct and at times seem to be thickened 
in an attempt at sphincter formation; this is especially notice- 
able near the junction of the cystic and hepatic ducts, as first 
described by Tobien. 

At the opening into the duodenum, however, the papilla of 
Vater is found. This structure is of peculiar interest to us from 
an anatomic and physiologic standpoint on account of its known 
definite sphincteric function and its part in the control of bile 
flow. Our first real knowledge concerning the existence of a 
definite muscular mechanism at this point we owe to Oddi,‘ who 
described what he thought to be an individual set of muscular 
fibers surrounding the terminal portion of the common bile and 
pancreatic ducts. While earlier anatomists indicated the existence 
of such a mechanism the maceration experiments of Oddi on the 
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terminal ducts and papille of animals demonstrated existence 
of a set of circular muscle fibers which have since been named 
after him. The fibers had their origin in the circular fibers of the 
duct. As the duct entered and traversed the wall of the intestine 
the bundles were seen to thicken and lengthen, throwing out lateral 
fibers which mingled with the longitudinal and circular fibers 
of the intestinal wall, thus apparently forming “ points of support” 
for the duct in its course. The resulting sphincter-like formation 
was declared by Oddi’ to be separate and distinct from the intestinal 
musculature. This structure was seen to be especially developed 
in the sheep, dog, ox and pig. He showed, moreover, that the 
tone of the sphincter was such that it had a resistance of 50 mm. 
Hg (675 mm. water), which exceeds the normal secretory pres- 
sure of bile by 475 mm. of water. 

Hendricksen® in his observations upon the dog, cat, rabbit, and 
guinea-pig confirmed the findings of Oddi and was furthermore 
able to demonstrate the existence of an anatomical sphincter of 
similar nature in man. 

We have been able to demonstrate without difficulty the ex- 
istence, in dogs and in man, of circular bands of smooth muscle 
fibers surrounding the common bile duct in its course through 
the intestinal wall. By the study of microscopic sections these 
transversely arranged bundles are seen to be continuations of 
the previously described scanty musculature of the gall-bladder 
and the first and second portions of the common duct. In the 
third portion, such as described by Oddi and Hendricksen, they 
were seen to lengthen and thicken and become more numerous, 
but at no point do we see the formation of a compact dis- 
tinct muscular bundle conforming to our conception of a true 
sphincter such as, for example, the sphincter of the pylorus, the 
compressor urethre, the sphincter ani, ete. 

Our observations upon the microscopic sections prepared from 
three dogs and three human specimens indicate that the muscular 
fibers of the sphincter are scanty, widely separated and diffuse 
and are at no time continuous. It is our impression that there 
is a fusion of the fibers of the intestinal muscularis with the corre- 
sponding layer of the duct which goes to make up the muscular 
apparatus of the papilla. That there is, however, distinct sphine- 
teric action will be shown in a later discussion of the mechanism 
and function of the papilla. 

The anatomic structure of the gall-bladders of dogs and man 
are similar. 

That the gall-bladder is not essential to the well-being of the 
individual is seen from the normal lives led by persons after com- 
plete cholecystectomy. Likewise there are no ill effects noted 
in cases of congenital deformities of the gall-bladder, in which 
there may be partial septa or other changes. The presence of 
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two distinct gall-bladders has been recorded, and Gay’ writes of 
19 cases of complete absence of the gall-bladder in man. Schachner 
also cites 7 cases of congenital absence of the gall-bladder. Wilder* 
in discussing the slight physiologic importance of this organ and 
its lack of universal occurrence gives the instance of its presence 
in one of two animals of the same family—the fowl, whereas the 
pigeon has none. The gall-bladder likewise is lacking in the horse, 
mule, ass and elephant. (Rolleston?.) 

Oddi and others, particularly Rost,** however, speak of a “com- 
pensatory”’ dilatation of the ducts following cholecystectomy. 

With the exception of Gray,' who states that the gall-bladder 
is innervated by a branch from the celiac plexus, the writers of 
text-books of anatomy are rather vague concerning the nerve 
supply of the organ. A great amount of work has been done in 
this field, however, the outstanding feature of which is a disagree- 
ment as to the specific nature of the impulses passing to the organ. 

Perhaps the earliest report on the subject is given by Oddi,!° 
who claims for the sphincter special spinal-cord ganglion centers 
which regulate its tone. The location of this center he places, 
in dogs, at the level of the first lumbar segment. The mechanism 
he regards as an inhibitory reflex. Meltzer® in his studies upon 
contrary innervation and inhibition comments on a system of 
crossed innervation for the gall-bladder and sphincter, a system 
which would cause a contraction of the gall-bladder simultaneous 
with a dilatation of the sphincter, and vice versa. The application 
of the law of contrary innervation calls for a double innervation, 
splanchnic and parasympathetic, to the bladder and _ papillary 
muscle. It is presumed that the vagus contains motor fibers for 
the sphincter and inhibitory fibers for the gall-bladder. During 
digestion the pair of fibers in the splanchnic are brought into play 
and are supposed to cause the expulsion of the bile from the gall- 
bladder. Thus the same stimulus that traversed the splanchnic 
system to cause contraction of the gall-bladder would simultaneously 
relax the sphincter; or, travelling through the vagus system, would 
contract the sphincter and relax the gall-bladder. 

Physiologists are not convinced about the experimental data 
upon which this theory rests. Doyon" in extensive experiments on 
stimulation of the peripheral end of the splanchnics found con- 
traction of the gall-bladder and the bile ducts. 

The contraction of the ducts, moreover, may produce complete 
obliteration at least at one point. On stimulation of the central 
end of the splanchnics he found relaxation of the sphincter. Doyon 
says that he never saw these two results produced simultaneously 
but presumes that they occur. Excitation of the peripheral end 
of the vagus was usually without effect. In one dog the author 
noted a contraction of the sphincter. 
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Bainbridge and Dale," on the other hand, covering the same 
ground more than eleven years later, came to conclusions dia- 
metrically opposed to those just cited. Following the Doyon 
technic they noted upon section of both vagi and splanchnics 
an increase of pressure transmitted by the balloon in the gall-blader 
(from 15 cm. of water to 50 cm.). They found that the “invariable 
result of faradizing the splanchnic nerve was relaxation of the 
gall-bladder.”” Stimulation of the cut end of the vagus in the 
thorax gave rise to contraction of the gall-bladder. By means of 
a balloon in the gall-bladder, rhythm and tonus were demonstrated 
by all the foregoing authors. Contractions of the gall-bladder 
were evidenced by rise of manometric readings in an instrument 
connected with the balloon. Okada" also reports rhythmic con- 
tractions of the organ. A clear-cut demonstration of the law 
of crossed innervation, so far as its application to the gall-bladder 
is concerned, has, however, not yet been seen. 

Physiology of the Gall-bladder. That the gall-bladder is a func- 
tioning organ which operates in a definite and characteristic 
manner has been upheld by physiologists generally for many 
years. The unanimity of opinion held by the writers'* of standard 
text-books and reference-books is so striking as to suggest the 
complete absence of any attempt on the part of these authors 
to verify by actual observation the description of the mechanism 
as handed down from one author to the other. 

The gall-bladder is held by all to be a reservoir for the storage 
of bile which is continuously secreted by the liver; such secretion 
is kept for intermittent periodic discharge into the intestine only 
during the active digesting period of the individual’s day. Ac- 
cording to the present conception, in the fasting state, bile passes 
down the hepatic duct and is shunted off into the gall-bladder, 
where it remains. Upon the passage of acid chyme from the 
stomach into the duodenum a reflex mechanism is excited whereby 
the papilla of Vater is relaxed, the wall of the gall-bladder contracts 
and the bile stored there is ejected into the duodenum along with 
an increased flow of liver bile. 

Mann” emphasizes two other functional possibilities of the 
gall-bladder—secretion and the regulation of flow, in addition 
to the reservoir action. 

That there is a definite tone to the sphincter and to the gall- 
bladder itself has been shown by many observers. Freese,'* Judd 
and Mann,'? Okada!'* and others hold a brief for the contractility 
of the organ and the sphincter, but that this contractile power 
is small and weak is generally agreed. As a matter of fact the 
musculature of the wall is so sparse that we found it impossible 
in dogs to obtain by strong direct faradic stimulation even the 
slightest contraction visible to the eye or sufficient to expel any 
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of the contents.* The effect of drugs on the contractility and 
tonicity of the isolated gall-bladder has, however, been worked 
out by Lieb and McWhorter.'® These authors found an increase 
in tonus due to myoneural parasympathetic stimulation with 
pilocarpin and physostigmin and a relaxation with atropin and 
adrenalin. Other drugs, too, showed varying effects. 

The secretion and excretion of bile is a subject which is dis- 
missed in all too cursory a manner by most text-books. Although 
some authors declare that the carbohydrate fraction of a meal 
has but little if any effect upon bile flow, they place great emphasis 
upon the activating property of the acid chyme of the stomach, 
in some cases regardless of its constituents. The stimulation 
of bile expulsion given by dilute HCI was shown in 1880 by Ruther- 
ford.2° Okada! bears this out by his experiments with hydro- 
chloric acid, in which he induced a bile flow by its application. 
He further studied the effects of cholagogues, noting marked 
positive effects with peptone, bile, bile salts, sodium salicylate, 
chloral, salol, pilocarpin and nicotin. 

Voit first noted the variations in bile flow during digestive pro- 
cesses. Perhaps the best study of the effect of foodstuffs, how- 
ever, is that of Bruno,” who determined that not all foodstuffs 
are active in stimulating bile flow. As a result of a series of pains- 
takingly detailed experiments with a Pawlow fistula in dogs he 
concludes that there is no psychic secretion of bile. The flow 
ceases as soon as the stomach is empty. The arrival of bile in 
the intestine is determined by the digestion of food in the stomach. 
The progress of the excretion of bile is more or less typical for the 
type of nourishment taken. The reaction of the duodenal con- 
tents, moreover, does not play the role of exciting this secretion. 
Water by itself did not excite the bile flow nor did albumin alone. 
The arrival of bile in the intestine, Bruno says, is dependent upon 
the chemical action of the products of digestion of albuminous 
bodies. Starch is not an excitant, but if meat powder is added a 
flow is obtained. Fats show a marked positive action. Extrac- 
tives such as Liebig’s meat extract show a specific action. 

Bayliss and Starling®® have shown that secretin acts upon the 
liver in a manner similar to that by which it induces the flow of 
pancreatic secretion. The contact of the HCl with the duodenal 
mucosa activates a hormonic substance, secretin; they noted the 
absorption of this product into the blood stream and the subsequent 
effect of secretory stimulation of the liver cells by the secretin. 

Fleig’* observed an acceleration of bile flow in chloralized dogs 
after the introduction of oil into the duodenum. 

If the gall-bladder is to act as a reservoir or flow regulator for 

* The strength of current used ( six dry cells with an inductorium) was sufficient 
to cause, when applied to any part of the stomach or to the small or large intestine, a 


distinct segmental tonic spasm. 
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bile in transit its contents should not vary materially in com- 
position from the material excreted directly from the liver. More- 
over, to fulfil one of the functions attributed to it, that of secretion, 
it must have a secretory mechanism. That it has a secretory, 
and possibly an absorbing, function is undoubted, but not for 
the secretion of bile. Anatomically the only secreting tissue 
seen in the wall of the bladder are the mucous glands of Luschka, 
mentioned above. These glands, and the lining epithelium, may, 
however, have some excretory function, such, for example, as 
the excretion of toxic substances and chemicals. F.C. Mann’s® 
work in the production of chemical cholecystitis practically specific 
after the intravenous injection of Dakin’s solution is interesting 
in this regard. Of great interest are the differences in composition 
of the “liver bile” and the “ gall-bladder bile.”’ 

Hammarsten,” Rosenbloom,?? Hoppe-Seyler and Yeo and Her- 
roun have investigated the quantitative relationships of the 
constituents of bladder bile and bile from a biliary fistula. The 
demonstrations are definite in their evidence concerning the greater 
concentration of the bladder bile over the so-called liver bile, 
Hammarsten giving the total solids in bladder bile as about eight 
times that of liver bile. During its stay in the gall-bladder the 
bile loses a large amount of water and has added to it mucin and 
albuminous material. Rous and McMaster® in a recent study 
have also given attention to the differences in quality of these 
two varieties of bile. They further showed that the inspissation 
of bile in the gall-bladder may proceed with great rapidity. This 
has its bearing upon the concentration of cholesterol and the sub- 
sequent formation of gall-stones. For the latter, however, there 
must be long-continued stasis, which, if the claims for the functions 
of the gall-bladder are true, is normally well-nigh impossible in 
an actively eating and digesting individual.” 

Hawk® puts the amount of normal bile secreted by an adult 
man during twenty-four hours at from 500 to 1100 ce according 
to various estimates. Comparing this relatively large output 
with the normal 30 ce capacity of the gall-bladder, Mann sug- 
gested that in no animal could the gall-bladder contain more than 
5 per cent of the bile secreted in twenty-four hours, and in most 
cases only 1 per cent. The plausability of this remark becomes 
thus apparent. 

Clinical Aspects. About four years ago Meltzer* published 
an article in which he discussed the basis of our conceptions re- 
garding the innervation of the gall-bladder and its contractile 
mechanism. In this article he dilated upon the function of the 
sphincter at the ampulla of Vater and the interrelation between 
the contracting gall-bladder and the sphincteric action, as has 
been described earlier in this paper. Applying the facts made 
known about the “law of contrary innervation,” he invoked this 
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principle to explain the physiologic coérdination of contracting 
musculature and relaxing sphincter. Meltzer took a step forward 
and suggested that occasional types of jaundice, such as catarrhal 
and emotional jaundice, could be caused by disturbances in the 
carrying out of these coérdinated nervous reflexes. He suggested 
an abnormal rigidity or passivity as the possible cause. He made 
the practical therapeutic suggestion that a concentrated solution 
of magnesium sulphate introduced into the duodenum through 
a duodenal tube might by causing a relaxation of a badly function- 
ing sphincter at the papilla tend to relieve the jaundice. 

Lyon,” in adopting the suggestion of Meltzer, carried the argu- 
ment a step further. If magnesium sulphate relaxes the sphincter, 
then by the law of contrary innervation causes simultaneous 
contraction of the gall-bladder with the consequent expulsion 
of its contents. By collecting the fluid in the duodenum after 
such a saline lavage he proposed a diagnostic test for disease of 
the gall-bladder based on a study of the amount, character, cytology 
and bacteriology of these contents under normal and abnormal 
conditions. He has reported also a characteristic return of dif- 
ferently colored specimens of bile after magnesium sulphate lavage. 
By means of these color differences he claimed to be able to desig- 
nate the various parts of the gall tract from which the bile flowed 
in succession—duct, gall-bladder, hepatic ductules. 

That the publications of Lyon have aroused a good deal of 
speculation and interest in the medical profession is evidenced by 
the accumulation of a large amount of literature on the subject 
in the past three years. There have been many papers confirming 
in effect the claims of Lyon. On the other hand, Einhorn,“ Reiss, 
Crohn, and Radin® and others have presented evidence against 
accepting the idea that the dark “B”’ bile extracted from the 
duodenum after magnesium sulphate lavage comes from the gall- 
bladder. At this writing, moreover, there appears the report of 
the striking observations of Dunn and Connell,® who, experiment- 
ing with a duodenal fistula in a person after cholecystectomy, 
obtained the same results as described by Lyon, albeit the gall- 
bladder had been removed. The stimulation of flow was seen 
even after the application of: the solution at a point distant from 
the papilla (rectum) and likewise after the passage of the magnesium 
sulphate through the stomach. 

II. Experimental Studies. In the following experiments normal 
dogs were used, some in the fasting and some in the digesting 
state, as indicated under such experiment. 

Anesthesia. The animals were anesthetized with a solution 
of chloretone in Mazola oil injected intraperitoneally, the dose 
being gauged to give complete surgical anesthesia according to 
the weight of the animal. We chose chloretone rather than ether, 
chloroform or morphin on account of its easy handling, its lack 
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of side action and excitement stage, and, as far as we could deter- 
mine, the absence of any pharmacologic or physiologic action of 
the drug which might in any way invalidate the observations on 
the gastrointestinal system. 

Operations. All operations were carried on in a warm room 
with due precautions against interference with normal function 
on account of shock or trauma. All exposed portions of the animal 
during laparotomy were covered with cloths wet with warm physio- 
logic saline solution. In cases requiring duodenotomy, periods 
of from fifteen minutes to half an hour were allowed before manipu- 
lations and observations were made; this was done in order to 
eliminate any inhibitions due to trauma occasioned by incisions. 

1. Action of Magnesium Sulphate. A series of eight dogs were 
experimented with in order to test out the “specific” action of 
magnesium sulphate when applied to the duodenal mucosa in the 
region of the papilla of Vater. Laparotomy was performed and 
2 to 5 ce of a solution of methylene blue in 0.9 per cent saline solution 
were injected into the gall-bladder of the animal in order to dif- 
ferentiate between bladder bile and liver bile. Three of the dogs 
in this series were used after fasts of over twenty-four hours. The 
others were fed either before the start of the experiment or an 
hour previously. 

Observation of the gall-bladder immediately after laparotomy 
and before injection showed moderately distended gall-bladders 
in all of the dogs except one which showed a flaccid bladder. The 
flaccid non-distended bladder was seen in a fasting dog. 

After a fifteen minute wait the duodenum was incised at 
the site of the opening of the bile duct. In all but two animals, 
one fasting and one digesting, there was noted a slow flow of bile 
soon after opening the duodenum. ‘This was also true of the two 
other fasting dogs of the series which showed a fairly continuous, 
though scanty bile flow from the papilla. 

In no case was there any evidence of the methylene blue in the 
intestine. After a wait of from fifteen to thirty minutes the site 
of the papilla was gently irrigated with a warm 25 per cent solution 
of magnesium sulphate in water. The gall-bladder and papilla 
were closely observed during intermittent irrigations made over 
periods averaging three hours for each animal. Between irri- 
gations the duodenal area was washed with normal saline solution 
to avoid the protracted action of the magnesium sulphate, thus 
approximating the siphoning out of the solution in the clinical 
method. In one case where no flow was observed upon opening 
the duodenum a flow of bile was induced by the application of 
the sulphate solution. In the other cases an apparent further 
relaxation of the papillary sphincter and an increased flow of bile 
into the duodenum was noted. In no case was any of the methylene 
blue bile from the gall-bladder seen to appear in spite of the apparent 
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stimulation of liver bile. McWhorter® had demonstrated a lower- 
ing of pressure in the common bile duct of dogs of from 50 to 100 
mm. after magnesium sulphate had been applied to the ampulla; 
no result was seen after peptone solution. 

The experiments with methylene blue were controlled by the use 
of two animals injected with a suspension of carmine powder 
and one injected with a suspension of pulverized charcoal. In 
all cases at the conclusion of the experiment the patency of the 
ducts was demonstrated by exerting very slight digital pressure 
upon the gall-bladder. This resulted in every instance in the 
immediate expulsion of the contents of the gall-bladder into the 
duodenum, staining the mucosa intensely by the methylene blue 
or producing marked and unmistakable evidence of coloring matter 
in the cases of the carmine or charcoal suspensions. 

Thus it is seen that although the application of magnesium 
sulphate to the duodenal mucosa at the papilla of Vater has the 
effect of stimulating bile flow it does not empty the gall-bladder 
of its contents. The flow of bile direct from the liver indicates 
that it is not necessary for the bile to go to the reservoir of the 
bladder before its excretion into the intestine. This experiment 
further explains the circumstance cited by Hatcher and Eggleston™ 
of the rapid recovery of ouabain excreted in the bile in the intestine 
of a rat within four minutes after completion of injection. 

2. Effect of Substances Other. than Magnesium Sulphate. We 
wished to ascertain whether the relaxation of the musculature and 
the flow of bile was due to the specific effect of magnesium as 
maintained by Meltzer, or whether the salt action of the sulphate 
radical or any salt itself could produce the same effect. 

First, we noted that the application of magnesium sulphate 
to the duodenal mucosa often produced a local peristaltic con- 
traction of the intestinal wall. If this contraction had been due 
to the magnesium radical rather than to the salt action, it may 
perhaps be explained by reference to the work of Ralph Lillie, 
of A. G. Mayer and of Stockard* at the Tortugas Laboratory 
at Naples about twelve years ago, in which the investigation of 
properties of Mg, Na, K and other substances showed a contraction 
of smooth muscle and similar types of cells by Mg, whereas striped 
muscle showed the characteristic relaxation described by Meltzer.* 


* In this connection it is necessary to review the observations of Meltzer regarding 
magnesium, and to clearly differentiate what Meltzer and Auer*® actually saw from 
what Meltzer conjectured. Most of the work of these authors upon magnesium was 
done either by intravenous injection or by nerve blocking. In the latter set of experi- 
ments* it was observed that blocking of a peripheral nerve (e. g. sciatic) could be 
brought about by wrapping the nerve in a cloth saturated in strong magnesium solu- 
tion. In the set of abdominal experiments it was noted* that after intravenous 
injection of magnesium sulphate there was an absence of the violent peristaltic con- 
tractions originated by sections below the medulla, by physostigmin or ergot as well 
as such as are seen as an agonal phenomenon. The only attempts directly to observe 
the effect of a magnesium salt when applied in the intestinal mucosa is mentioned in 
the article in the Archives for Internal Medicine.“' In this article it was noted that 
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Second, not only was the stimulation of bile flow seen with 
magnesium sulphate, but a similar increase in biliary excretion 
was noted after the local application of a solution of peptone, of 
sodium sulphate, sodium phosphate, bile and sodium glycocholate. 
No stimulation was seen after the application of sodium choride or 
potassium or sodium hydroxide. 

3. Contractile Power of the Papillary Muscle. By drawing the 
finger over the papilla, by faradic stimulation or by the use of 
chemical irritants, it was seen in numerous cases that the “ sphincter” 
reacted with a contraction which promptly closed the duct. A 
high degree of irritability was evidenced, since even the slightest 
mechanical stimulation sufficed to contract the papilla. An 
intervai of between ten to thirty seconds usually elapsed during 
which time the muscle of the papilla remained contracted so as 
to cause a characteristic elevation. Relaxation then took place 
and the bile flow was resumed. Not only the papilla but the 
surrounding segment of the duodenum responded to the stimulus. 
If the stimulus (faradic) was strong enough the whole intestinal 
segment was tonically contracted. 

We attempted in seven cases to cause a contraction of the mus- 
culature within the gall-bladder wall by the use of the faradic cur- 
rent, but no success greeted our efforts although we used as many 
as eight dry cells connected to an inductorium, set to give the 
maximum stimulus (enough to cause violent tonic contraction 
of any muscular region to which it was applied on the animal). 
Thus a current which caused a tonic segmental contracture of 
stomach or duodenum or small or large intestine failed to evince 
a response from the gall-bladder.* 


peristalsis ceased in a loop of intestine when the lumen was filled with magnesium 
sulphate solution. It will however be noted that no specific details of such experi- 
ments are given, nor can one conclude whether Meltzer regarded such a local intes- 
tinal action as due to a nerve block or a direct ionic paralyzant action on the muscle 
cell. Above all, in view of the great confidence which is justly and properly reposed 
in all the statements made by the late S. J. Meltzer, it behooves us to remember that 
he does not at any time quote any experiment in which magnesium was applied to 
the papilla of Vater; his was a ‘suggestion,’ not a “fait accompli.” Statements in 
the literature crediting Meltzer and Auer with having performed any experiments 
in which magnesium salts were applied to the papilla and its action noted upon either 
the papilla or the gall-bladder are erroneous. Furthermore, the hypothesis that 
magnesium sulphate provides its.effect upon the bile flow after absorption into the 
portal or general circulation (Einhorn) is not voided by any experiments of Meltzer 
and Auer. In fact Meltzer definitely states that magnesium sulphate is readily 
absorbed from the lumen of the intestine and can by means of the circulation produce 
its general effect in paralyzing muscular activity." This phenomenon has been 
studied also by Hertz, Cook and Schlesinger.” 

* Several physiologists have succeeded in demonstrating that the gall-bladder 
wall of a dog is capable of giving small rhythmic contractions, both tonal and in 
response to faradic stimulation. (Doyon, Okada, Burton-Opitz). These experi- 
ments were performed usually with a distended balloon in the gall-bladder; such a 
procedure by stretching or perhaps over-stretching this hollow viscus may likely 
produce such tonal variations in a smooth muscle organ as to simulate, when recorded 
upon a kymograph, contractions. To date, however, we believe that no one has seen 
a gall-bladder actually contract with a forceful constriction of its fibers sufficient to 
expel its contents. 
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4. Nervous Control of Gall-bladder Contractility. In two instances 
efforts were made to contract the gall-bladder by stimulation of 
the vagus and splanchnic nerves. These experiments were not 
attempts to parallel the work of Doyon or Bainbridge and Dale, 
but were done merely in our own interest without elaborate pre- 
parations such as made by the two authors quoted. (Introduction 
of balloon and manometer, etc.) In neither case could we excite any 
visible gall-bladder contraction, although in one case the methylene 
blue was discharged into the intestine. This, however, we attrib- 
ute to the fact that strong faradic stimulation of the right vagus 
nerve caused general abdominal contractions of intestines, dia- 
phragm, stomach, etc., with movement and pressure of the liver and 
other organs upon the distended gall-bladder. The expulsion of 
the discolored bile in this case was mechanical rather than nervous. 

5. Gall-bladder Stasis during Normal Activity and Digestion. 
Using ether anesthesia, three dogs were operated upon aseptically; 
the gall-bladders of these animals were injected with suspensions 
of carmine powder or charcoal. The abdomen was sutured, 
surgical dressings applied and they were permitted to recover from 
anesthesia and play about in the animal room. These dogs were 
fed with fat meat, biscuits and water in order to provide a diet 
well balanced in protein, carbohydrate and fat. They showed 
no ill effects upon recovery from the operation and were seen 
to eat their food with relish. The operations were performed on 
different days. The animals were permitted to live for twelve, 
twenty-four and seventy-two hours respectively, at which times 
they were killed by intracardial injection of a massive dose of 
strychnin in order to produce immediate death without violent 
agonal muscular contractions. They were immediately examined 
and search was made throughout the entire intestinal canal for 
evidences of discolored bile indicating discharge from the gall- 
bladder. In none was any trace of carmine or charcoal found. 
The bile ducts were patent and free from obstruction, as shown 
by slight digital pressure causing the expulsion of a gush of dye- 
colored bile from the gall-bladder, unmistakably discoloring the 
intestinal wall. There was no evidence of any inflammatory lesion 
or septic condition resulting from the laparotomy or the gall- 
bladder injection. Active digestion was in progress at the time 
each of the dogs were killed. No evidence of artificially colored 
gall-bladder bile was found outside of the bladder itself, although 
the intestinal wall in the upper region was markedly stained with 
normal yellow liver bile. 

In a further experiment a dog under the same circumstances 
was observed after the lapse of one week. During the seven 
days intervening between the operation and the autopsy the dog 
was fed with a mixed carbohydrate-fat-protein diet. A cutaneous 
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infection at the site of the incision was observed, but no peritoneal 
involvement was present. 

Examination of the gall-bladder at autopsy showed a normal 
bladder, half filled with light brown bile and no evidence of the 
carmine suspension injected a week previously. Examination 
of the contents and mucous membrane of the colon showed evi- 
dences of the carmine powder which had probably been expelled 
into the intestine one or two days previously. Carmine was not 
demonstrated in the feces of the terminal colon or sigmoid. 

Bile stasis in the gall-bladder of the dog has thus been shown up 
to seventy-two hours concurrent with active digestion of a balanced 
diet and with unmistakable evidence of a free flow of liver bile. 
The attempt to extend the observation of this phenomenon to a 
week showed that by that time the gall-bladder had emptied 
itself. Apparently there is some sort of uncertain and irregular 
movement of bile from the sac, though our observations thus far 
have not confirmed the existence of the supposed ejaculatory 
mechanism. 

6. Movement of Bile into the Gall-bladder. In seeking a substance 
with which to test the movement of liver bile into the gall-bladder 
we chose phenol-tetrachlor-phthalein, originally studied pharma- 
cologically by Abel and Rowntree*” in 1909 and described as a 
test for functional acitivity of the liver in 1913 by Rowntree, 
Horwitz, and Bloomfield.** This substance was freshly prepared 
in an alkaline solution by boiling under a reflux condenser. On 
account of experiences with animals which demonstrated to us 
its toxic nature when given in solutions not sufficiently dilute we 
administered the dye to chloretonized dogs, by the injection into 
the femoral vein of 50 ce of a 0.5 per cent solution over a period of 
fifteen minutes. 

A return of the dye in the bile ejected from the papilla was 
noted usually within ten to fifteen minutes and could be ascertained 
positively by placing about 1 cm. of the bile collected in a test- 
tube, diluting with 10 cc of water and then adding a few drops 
of concentrated sodium hydroxide. The presence of the dye 
was indicated by the appearance of an intense reddish-purple 
color. At the same time the dye could be demonstrated in speci- 
mens of bile independently aspirated from the gall-bladder. 

We repeated the experiments upon a dog, after tying off the 
cystic duct with a ligature at the neck of the gall-bladder. In- 
jection of the phthalein was accomplished as described above; 
bile collected from the papilla in fifteen minutes showed the pres- 
ence of dye being excreted. Periodic aspiration of small amounts 
of the contents of the gall-bladder were negative for the dye 
during a two-hour observation period. This showed that phenol- 
tetrachlor-phthalein was not secreted from the gall-bladder wall. 
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It further demonstrated that there is an inward flow of liver bile 
into the bladder. 

7. Filling of the Gall-bladder in a Normal Dog. An attempt was 
made to determine the rate of filling of the empty gall-bladder. 
After laparotomy and duodenotomy the content of the gall-bladder 
was expressed into the duodenum by pressure upon the organ. 
The bile continued to flow throughout the period of observation 
of one hour. The gall-bladder was aspirated by means of a hypo- 
dermic syringe at fifteen minute intervals after the digital empty- 
ing. In all 7 ce of bile were obtained by this mode of aspiration, 
3 cc the first time 2 ce the second and 1 ce at each of the subse- 
quent two aspirations. 

The gall-bladder was here seen to begin filling soon after empty- 
ing, the rate of filling being, however, very slow. 

At a subsequent experiment the same procedure was adopted; 
in this instance no bile collected in the gall-bladder during a period 
of two hours, though there was a constant slight flow from the 
papilla. (These last observations should call for more complete 
and more numerous investigations. ) 

Conclusions and Summary. |. Anatomically the gall-bladder 
wall contains scanty musculature of poor contractile power. 

2. A typical distinct anatomic sphincter at the papilla of Vater 
was not demonstrated, although there is definite sphincteric action. 
The papilla shows an extremely high degree of irritability in the 
chloretonized dog. 

3. The nervous control of the gall-bladder is uncertain. We 
have been unable to produce definite contractions by nervous 
stimulation and there are conflicting reports of such phenomena 
observed by others. 

4. The application of concentrated solutions of magnesium sul- 
phate to the duodenal mucosa and papilla of Vater of the dog 
caused a stimulation of bile flow. It did not cause an expulsion 
of bile from the gall-bladder. 

5. The flow of bile into the duodenum is not inhibited by the 
existence of a fasting state or empty non-digesting stomach. 

6. In the fasting state the gall-bladder is not necessarily dis- 
tended. In the digesting state during copious bile flow the gall- 
bladder was observed to be filled. 

7. Application of magnesium sulphate to the duodenal mucosa 
caused a stimulation of peristaltic contraction. 

8. Bile flow may be induced by the application to the mucosa 
of peptone, sodium sulphate, sodium phosphate, 4, hydro- 
chlorie acid and bile and sodium glycocholate. No stimulation 
of flow was seen after water, NaCl, 74; NaOH. 

9. Strong faradic stimulation of the gall-bladder wall did not 
contract the organ. 
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10. Stasis of the gall-bladder contents was observed in normally 
digesting dogs up to three days. The gall-bladder was found 
to have emptied itself in one week. 

11. The gall-bladder wall does not excrete phenol-tetrachlor- 
phthalein, though the liver does. Although there must be some 
movement of the bile into the gall-bladder, as evidenced by the 
presence of this substance in some cases in which the cystic duct 
was not tied off, how the material passes from the sac and under 
what conditions is unknown to us. 

12. The filling of the emptied gall-bladder is an irregular and 
a slow process. 

Concluding Remarks: After contemplating this series of ex- 
periments it would appear that we should reconsider the view 
of the gall-bladder as an actively functioning organ that rhyth- 
mically fills and empties itself under the stimulus of digestion. 
That the liver bile has normal free ingress into the gall-bladder 
has been demonstrated. That an enormous inspissation or con- 
centration of bile in the bladder takes place, with the addition 
of a mucous element, has further been agreed upon and more 
recently emphasized by Rous and McMaster. But how or at 
what rate emptying occurs remains open to consideration. Most 
of the work by physiologists has been done with biliary or duodenal 
fistule; the variations in the bile flow in respect to digestion have 
been rather presumed to follow and to depend upon the filling and 
emptying of the gall-bladder. 

We are inclined to the belief that the flow of bile originates in 
the liver and sweeps down the ducts into the duodenum disre- 
garding in main part the gall-bladder. Such variations in bile 
flow and concentration as occur originate in the liver in answer 
to the various degrees of food stimuli. 

It does not seem that the gall-bladder as an active organ enters 
into the physiology of bile excretion. Certainly it does not seem 
to have an ejaculatory mechanism or the proper musculature 
for such a function in the same light as one speaks of the urinary 
bladder or of the seminal vesicles. The outflow from the gall- 
bladder appears to be in the nature of an overflow incontinence. 
Under pathologic conditions one knows that this organ is capable 
of great distention, acting at such times as an exhaust vent or 
safety valve to relieve intraductal pressure. Such a function is 
complementary to its great capacity to concentrate the bulk of 
bile by dehydration and inspissation. 
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CHEMICAL CHANGES OF THE BLOOD DURING IMMUNIZATION. 
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A. Bernuarp, B.S. 


NEW YORK. 


(From Columbia University, Institute of Cancer Research, F. C. Wood, Director.) 


In the present paper the chemical changes occurring in the 
blood during the process of immunization are considered. In 
order to make a clear presentation of the subject, it has been found 
necessary to review in considerable detail some previously pub- 
lished experiments, both our own and those of others. The experi- 
ments referred to are studies in carbohydrate physiology, the 
investigation of which, based upon the microchemical examination 
of the blood, dates from the work of Jacobsen. Jacobsen® found 
that the ingestion of definite amounts of glucose was followed by 
a temporary increase in the amount of blood sugar, and that this 
increase began about 5 minutes after the ingestion, reached its 
maximum in about 45 minutes and subsided in about 120 min- 
utes. Further studies of this phenomenon made by other investi- 
gators‘®*789! have shown that the reaction may be completed 
in a shorter period of time or may extend over a longer space than 
120 minutes and that in some diseased conditions the reaction 
varies, 2. ¢., the blood-sugar values either rise to a higher level or 
are less marked than the normal. 

Changes in the blood sugar similar to those just described also 
follow the injection of adrenalin" and other internal secretions" 
as well as the injection of protein, peptone and some of the protein- 
split products,"* * certain mineral salts'® and at least one mineral 
acid. 

Subsequent experiments carried out in this laboratory con- 
firmed the occurrence of hyperglycemia after the injection of 
peptone and demonstrated that any protein parenterally introduced 
disturbs the blood-sugar equilibrium,' the disturbance manifesting 
itself by either a temporary decrease or an increase of the blood- 
sugar concentration. The experiments, furthermore, brought 
out the fact that similar changes in the blood sugar continue to 
occur with each subsequent injection of the specified protein (e. g., 
typhoid bacilli) until the power of the organism to produce anti- 
bodies against the protein injected is exhausted, whereupon further 
injections fail to cause disturbance of blood-sugar equilibrium. 
It was also found that changes in blood sugar do not follow the 
subcutaneous injection of autologous protein in normal animals, 
but do occur when homologous protein is used. This phenomenon 
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led to the observation that, in contrast to normal animals, about 
75 per cent of mice bearing spontaneous malignant tumors fail 
to show disturbance of blood sugar after the injection of homolo- 
gous protein. 

A protein having been injected into the selected animal the 
method of determining a disturbance of the blood-sugar equi- 
librium was as follows.* Just before the injection and again forty- 
five minutes and one hundred and twenty minutes thereafter, blood 
was withdrawn and its sugar content determined; the lowest of the 
three values thus obtained was subtracted from the highest and the 
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variation between these two values represented the disturbance of 
sugar equilibrium in milligrams. Three methods were used in deter- 
mining the blood-sugar values in animals, the Epstein, the Kleiner 
and the Folin (micro). In our hands the Folin method has been 
found to be the most satisfactory. Inasmuch as in the animal work 
the comparative but not the actual values are of importance, it 
is not necessary to use any given method in making the sugar 

* In all of our experiments the animals were kept on a fixed diet, and were invari- 


ably starved for a period of twelve hours antedating the experiment. They received 
no food until the last specimen of blood had been withdrawn. 
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estimations. It is, however, essential that one method be used 
throughout any one experiment and that all determinations be 
carefully done by the same person, who should be experienced 
in blood-sugar work. 

In the course of our observations three types of reaction were 
noted; and while they have been described elsewhere,*® they are 
again illustrated in Chart I. 


mgms 
per 100 cc. ZeroHour 45minutes 


240 04 
260 
240 


220 


/80 


/#0 


100 
80 


60 


Cuart Il 


Such variations in the reaction must have some significance. 
It may be, as has been suggested,'* that in every instance there is 
an increase in blood-sugar concentration, but that its maximum 
may occur at different time intervals, and that after the maximum 
increase there is a lowering of the blood-sugar values below the 
preinjection value, and finally a return to the preinjection level. 
In other words, in some instances the reaction is completed very 
quickly, while in others it occurs slowly. Blood taken at the 
designated time intervals may, therefore, catch different phases 
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of the reaction. However, further study of variations in the type 
of reaction brought out the fact that the same animal, after suc- 
cessive injections of the same protein, reacted differently after 
each injection, and that the intensity of the reaction also varied. 
Chart II presents observations on a rabbit injected repeatedly 
with the same dose of washed sheep red cells. Chart III presents 
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the same data in different form. Here the values for the zero hour 
and the forty-five and one hundred and twenty minute intervals are 
shown as curves and it isevident that these curves gradually approach 
one another. In other words, the difference between the high and the 
low blood-sugar values for each successive test becomes less and less. 
This successive diminution in the disturbance of the sugar values is 
striking when presented in the form employed in Chart IV. 
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In accordance with the foregoing it seems logical to conclude 
that the disturbance of blood-sugar equilibrium which follows 
the injection of a protein is not to be judged by the type of reaction 
but by the degree of disturbance as measured in milligrams. 

In view of the disturbances of blood sugar just described it 
seemed important to undertake further investigations in order 
to determine if other elements in the blood might not undergo 
similar disturbances. A further study was therefore undertaken 
in which the changes in blood sugar, total blood solids, total blood 
nitrogen and the hydrogen-ion concentration of the blood after 
protein injection were considered. Particular interest was centered 
in the possible changes in the total blood nitrogen, since it has 
been recently suggested '7 '’ that there exist nitrogen-storage centers 
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analogeus to the sugar-storage centers, and it was thought possible 
that changes in the total blood nitrogen analogous to the blood- 
sugar changes mentioned in the previous paragraphs might be 
demonstrated. 

Six rabbits, after having been placed on a fixed diet and starved 
for a period of twelve hours before each test, were injected in 
varying ways with typhoid bacilli prepared as follows: Three 
agar slants were incubated for twenty-four hours; each slant 
was washed off with 3 ce of physiologic salt solution and the sus- 
pension was heated to 60° C. for one hour. The injections were 
made at weekly intervals: Rabbits 1 and 2 were injected intra- 
venously: First dose, 0.5 ce; second dose, 1 cc; third dose 1 ce. 
Rabbits 3 and 4 were injected intraperitoneally, the doses being 
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lee, 2.5 ce, and 2.5 ce. Rabbits 5 and 6 were injected subcutane- 
ously the dosage being the same as for rabbits 3 and 4. 

Just before each injection, and again one hour after injection, 
blood was withdrawn, and on the specimens so obtained the fol- 
lowing estimations were made: Blood sugar by the Kleiner method ;'* 
total blood nitrogen after the method of-Folin;?° total blood solids 
as described by Meyers and Fine; hydrogen-ion concentration 
according to the method of Marriott, Rowntree and Levy.” Titers 
of the serum for agglutinins against typhoid bacilli were also made 
on blood taken before injection. Before any injections were given, 
control determinations of sugar, total nitrogen, total solids, hydro- 
gen-ion concentration and agglutinin were made in order to note 
the changes which would occur in a one-hour interval without 
the injection of protein. 

It will be noted that in this experiment the time periods at 
which the blood specimens were taken were changed to the zero 
hour and the sixty-minute interval instead of the previously 
described three intervals. This was done because interest centered 
not in the type of reaction encountered, but in the comparative 
degree of disturbance of equilibrium produced by the injection. 

After the last typhoid injection the protein was changed to a 
50 per cent suspension of washed sheep red cells in physiologic 
saline solution. In all the animals the fourth injection, 3 cc of 
the sheep red-cell suspension was given subcutaneously. The 
change of antigen was made in order to determine whether, when 
typhoid antigen had lost its power to induce disturbance of sugar 
equilibrium, another antigen could still call forth the phenomenon. 

The numerical data of this experiment are given in Table I, 
and these data as averaged for the entire group are graphically 
shown in Chart V. In general the chemical changes noted were 
a gradual decline in the concentration of sugar and of nitrogen 
in all of the animals during the course of the experiment. 

A comparison of the behavior of the various fractions of the 
blood in relation to the development of the agglutinin titer is of 
interest. The experiment embraces a group of animals subjected 
to a common type of stimulus. As in all biologic phenomena the 
individual members of the group have responded in different degree, 
though not in different manner, to this stimulus. Of the animals 
injected, two developed agglutinins in increasing strength, two 
developed agglutinins in increasing strength but very slowly, 
and two developed agglutinins which reached their maximum 
with the second injection and then receded. In analyzing a bio- 
logic phenomenon in order to determine some broad, general rule, 
it seems justifiable to consider the experimental group as a whole 
rather than as individuals, for in no biologic phenomenon with 
which we are familiar do all of the members of a group necessarily 
react alike in degree, though they do in manner. For this reason 
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the degree of disturbance of equilibrium in any one of the factors 
which have been considered has been averaged for the entire group. 
These averaged results are presented in Chart V. 
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Agglutinins. Inasmuch as the experiment was planned to 
study the relation of various chemical changes in the blood to the 
development of antibodies the development of agglutinins became 
the standard of comparison. Before any injections were given, 
none of the animals had agglutinins for the Bacillus typhosus. 
Seven days after the first injection the averaged titer was 1 to 
135, while seven days after the second injection it reached 1 to 
700, remaining at this figure seven days after the third injection; 
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in other words the maximum agglutinin-producing power of this 
group resulted in a serum having the power of agglutinating typhoid 
bacilli when diluted 1 to 700. 

Blood Sugar. Control examinations made before any injections 
were given showed a fluctuation of sugar equilibrium of 6.6 mgm. 
This is probably not a rea! disturbance but represents the limit 
of technical accuracy of the method employed. The first injection 
resulted in a disturbance of 20 mgm., the second in a disturbance 
of 18 mgm., the third in a disturbance of 6.6 mgm. At the same 
time that the titer of agglutinins had attained its maximum dis- 
turbances of blood sugar greater than that observed without 
injection (%. e., greater than the limits of analytical accuracy) 
ceased. When, however, the antigen injected was changed ftom 
typhoid bacilli to sheep red cells there followed a variation of 
15 mgm. 

Hydrogen-ion Concentration. The disturbances of hydrogen-ion 
equilibrium are recorded in Chart V only in the first decimal place 
of the logarithm Ph. As is shown in the chart, these disturbances 
of equilibrium run parallel to the disturbance of blood-sugar equilib- 
rium. What has been stated concerning the relationship between 
agglutinin development and blood-sugar equilibrium applies equally 
well to the disturbances of hydrogen-ion concentration. 

Nitrogen. The control examinations (7. e., without injection 
of any type) made at the designated time intervals showed a dis- 
turbance of the total nitrogen equilibrium of 160 mgm. per 100 
ec of blood. This is a marked disturbance and cannot be explained 
by the analytic limitations of the method used. After none of 
the subsequent injections was there as marked a degree of dis- 
turbance of nitrogen balance as was observed without injection, 
neither was there any demonstrable relationship between disturb- 
ance of nitrogen equilibrium and the development of antibodies. 

Total Solids. Each injection of typhoid bacilli caused a greater 
disturbance of the total solids equilibrium than was observed in 
the control determinations; and in this instance also there was no 
demonstrable relationship between: disturbances of the total solids 
and the development of antibodies. 

The results of the foregoing experiment seem to indicate that 
while disturbances of the blood-sugar, hydrogen-ion concentration, 
total nitrogen and total solids do occur with each injection of 
the protein used, only those of the blood sugar and hydrogen-ion 
concentration bear any relationship to the development of anti- 
bodies. 

In a second experiment the work of the first was repeated except 
for the antibody titration. In this experiment the antigen used 
was a 50 per cent suspension of washed sheep red cells in physio- 
logic saline, subcutaneous injections, three in number, of 2 cc each, 
being given. The injections were made at weekly intervals and 
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three rabbits formed the experimental group. In this experiment, 
the data of which are given in chart form only (Chart VI) the 
same cycle was observed as in the first experiment. The disturb- 
ances of total nitrogen and total solids equilibrium followed no 
definite sequence, while the disturbances of equilibrium of both 
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the blood sugar and hydrogen-ion concentration ran parallel and 
followed a definite sequence. 

In a third experiment blood-sugar estimations were made on 
two rabbits after repeated injections of a 50 per cent suspension 
of washed sheep red cells in physiologic saline solution. The 
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injections were given intraperitoneally at weekly intervals and 
the dose was 2 cc for the first and 3 cc for the subsequent injections. 
Each animal received seven injections. Lytic titers of the serum 
were made on specimens withdrawn before the injection of the 
antigen. The blood-sugar values were determined according 
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to the micro-method of Folin and Wu,” as modified by Wallace 
and Gallagher,* 0.1 ce of blood being used instead of a certain 
weight, as proposed by Wallace and Gallagher. 

The degree of disturbance of sugar equilibrium for each animal 
is presented in Chart VII, as are the lytic titers for the same animals. 
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Here the relationship between disturbances of blood-sugar equilib- 
rium and antibody formation is strikingly evident. 

Rabbit 1 showed a fluctuation of blood-sugar equilibrium of 3 
mgm. before any injections were given. This disturbance is prob- 
ably not a true one, but, as in our first experiment, represents the 
limit of analytical accuracy of the method of blood-sugar deter- 
mination. The first injection of red cells produced a disturbance 
of 32 mgm. and resulted in the development of lysins demonstrable 
in a dilution of 1 to 500. The second injection of red cells dis- 
turbed the blood-sugar equilibrium only 6 mgm. and increased 
the lytic power of the serum but slightly. The third injection 
created a disturbance of blood-sugar equilibrium of 13 mgm. and 
‘aused the lytic titer to rise to 1 in 2000. The fourth and the 
fifth injections created no disturbance of blood-sugar equilibrium, 
neither did they cause any increase in the strength of lytic sub- 
stance present in the serum. In marked contrast to this the 
sixth injection caused a disturbance of 40 mgm. in the blood-sugar 
equilibrium and at the same time the lytic titer rose to 1 in 5000, 
while the seventh injection caused no disturbance of equilibrium 
and did not produce any further rise in lytic titer. 

Rabbit 2 ran much the same course as did rabbit 1. The second, 
third and fourth injections failed to disturb the sugar equilibrium 
more than 7 mgm., and did not cause any increase in the strength 
of the lysins in the serum, while the fifth, sixth and particularly 
the seventh injections produced marked disturbances of the blood- 
sugar equilibrium, and again at the same time the lytic power of 
the serum rose to the high titer of 1 to 10,000. In other words, 
when the injected antigen failed to disturb the sugar equilibrium 
then no increase in antibody formation (in this instance lysins) 
occurred. 

Inasmuch as certain salts have been shown by Underhill and 
his co-workers to interfere with the glycemic disturbance which 
follows the injection of adrenalin, it might be maintained that 
our results are due to the saline constituents of the material in- 
jected. That this is not true is shown by the following experiment: 

Control blood-sugar estimations (Foiin-Wu micro-method) were 
made on a group of six rats without injection, the time intervals 
chosen being the zero hour and the sixty-minute interval. These 
control determinations, when averaged for the group, showed a 
variation of 6 mgm. in the blood-sugar level. The same group 
when injected with 0.5 ce of a mush of rat spleen in physiologic 
saline solution gave an averaged disturbance of 15 mgm. The 
same animals were then injected with varying amounts of a saline 
solution prepared so as to contain the following salts in grams 
per liter: potassium chloride, 2.062; potassium sulphate, 0.205; 
potassium monophosphate, 1.202; sodium monophosphate, 0.457; 
sodium chloride, 3.622; calcium phosphate, 0.193; magnesium 
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phosphate, 0.177. As is shown in Chart VIII, when this saline 
solution was injected in the proportion of +45 of the body weight 
the averaged degree of disturbance was 16 mgm. Such an injection 
is equivalent to 4230 cc in a 150-pound man. Smaller injections 
gave progressively less-marked disturbances of blood-sugar equi- 
librium. 

In another series of six rats injections of 0.5 ce of a physiologic 
saline solution produced a disturbance, as averaged for the group, 
of 6 mgm. of blood sugar. In the proportion used in our previously 
described protein experiments, therefore, the influence of the 
saline solution can be disregarded, because saline injections affect 
the blood-sugar equilibrium only when injected in a proportion 
of 1 to 1000 of the body weight or more. The maximum dis- 
turbance of blood-sugar equilibrium occurred in the rabbits injected 
with protein with the initial injection, that is, the one containing 
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the smallest amount of saline solution; while later injections which 
contained larger amounts of saline solution failed to disturb the 
blood-sugar equilibrium. If the saline were the controlling factor 
the greatest disturbance of blood-sugar equilibrium would follow 
the last and not the first injection. 

A phenomenon as easily aroused as is the disturbance of blood- 
sugar equilibrium is probably under a very complex physiologic 
control, and one is led to suspect the endocrines as regulators. 

That the disturbance of blood-sugar equilibrium which follows 
the injection of protein has a different significance from that of 
the disturbance which follows the injection of adrenalin is shown 
by the following experiment: 

Sixty normal mice and an equal number of normal rats were 
injected with 0.125 cc of adrenalin hydrochloride (1 to 1000) solution, 
blood-sugar estimations (Epsttin method) being made just before 
and again sixty minutes after the injection. An equally large group 
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of rats and mice bearing transplanted tumors were injected and 
examined in a similar manner. The averaged degree of disturb- 
ance of sugar equilibrium for each group is presented in Chart 
IX. While mice show a greater disturbance of sugar equilibrium 
than do rats there is no significant difference between tumor- 
bearers and normal animals. 

When, however, the degree of disturbance of equilibrium fol- 
lowing injection of homologous protein is compared in normal 
mice and in mice bearing spontaneous tumors, it is at once apparent 
that the disturbance of blood-sugar equilibrium which follows the 
injection of adrenalin is of different significance from that which 
follows the injection of homologous protein. -In the experiment 


Disturbance of Blood Sugar Fguilibrium after the Injection of Adrenalin 
Normal Transplanted Normal Transplanted 
100 Rats Tamor-Dearing Tfice Tumor Bearing 
Rats 

90 

70 

50 

#0 

go 

zo 

0 

2. 

Cuart IX , 


which demonstrates this fact, 28 normal mice and 28 mice bearing 
spontaneous tumors were injected on different occasions with 0.5 
cc of homologous protein derived either from mouse-spleen or mouse- 
tumor tissue, and on a third occasion were injected with a similar 
dose of autologous protein derived either from their own spleen 
or their own spontaneous tumor. Just before and again sixty 
minutes after such injections blood-sugar estimations were made 
(Epstein method) and the degree of disturbance of equilibrium 
estimated in milligrams. The averaged data of this experiment 
are given in Chart X. It will be noted that autologous protein 
fails to disturb the sugar equilibrium, for variations of 2 to 6 mgm. 
are within the limits of analytical error of the method. When 


z= 


ROHDENBURG, KREHBIEL, BERNHARD: BLOOD IMMUNIZATION 


Orr 


homologous protein is used, however, mice bearing spontaneous 
tumors react about one-third as strongly as do the normal animals. 

That animals bearing spontaneously receding tumors react 
differently from those bearing growing tumors is shown in another 
experiment. In this experiment 80 rats, one-half of which carried 
tumors which subsequently receded spontaneously, while the 
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other half carried tumors which grew progressively, had their 
blood-sugar equilibrium disturbed by injection on different occasions 
of (a) 1 per cent solution of heterologous protein; (b) two types 
of homologous protein (rat liver, rat tumor); (c) protein from 
autologous transplanted tumor. The autologous tumor in this 
instance was the transplanted tumor which they were carrying. 
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Strictly speaking, however, this is not an autologous protein, 
for the present host merely furnishes the food supply for a group 
of cells which have originated in another animal. The averaged 
data for this experiment are given in Chart XI. Both groups 
showed the same degree of disturbance of equilibrium after the 
injection of heterologous protein, the actual values being 46 mgm. 
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for the progressively growing tumors and 49 mgm. for the spon- 
taneously receding tumors. However, when homologous protein 
was injected the animals bearing receding tumors showed a greater 
degree of disturbance than did the group bearing growing tumors, 
and of the two types of homologous protein used the greatest 
degree of disturbance of equilibrium was caused by the rat tumor 
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protein in animals bearing receding tumor. The disturbance of 
equilibrium in animals bearing progressively growing tumors was 
approximately one-third as great as that in those bearing receding 
tumors. The most marked differences between the two groups 
occurred when the animals were injected with autologous trans- 
planted tumor, for in this instance the animals whose tumors 
receded reacted approximately five times as markedly as did those 
whose tumors grew. In marked contrast to the differences of 
behavior of these two groups when injected with homologous 
protein is the similarity of their behavior when injected with heter- 
ologous protein. 
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In another experiment the disturbance of blood-sugar equilib- 
rium was studied under somewhat different conditions. Twelve 
rats were inoculated with rat tumor 10. Just before inoculation 
and at intervals of two weeks thereafter, for six weeks of tumor 
growth, blood-sugar determinations were made in these animals 
just before and again sixty minutes after injection of 0.5 ce of 
homologous protein (rat spleen); the sugar determinations were 
made by the modified micro method of Folin and Wu. This 
tumor strain receded in about 50 per cent of the inoculated animals, 
and of some 600 spontaneous recessions which have been observed 
in this laboratory in this tumor strain, 95 per cent have occurred 
before the fourth weeks of tumor growth. 

The data of this experiment are given in detail and in graphic 
form in Chart XII. It is evident that the group in which the 
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tumor receded showed a greater degree of disturbance of blood- 
sugar equilibrium during the period when spontaneous recession 
most frequently occurs than did the group in which the tumor 
continued to grow. Interestingly enough, both groups reacted 
to about the same degree before the inoculation of the tumor, 
both showed a marked decrease in the reaction at the end of two 
weeks’ tumor growth and both groups reacted to the same degree 
after the fourth week of tumor growth. 

Summary. 1. During the process of immunization there occur 
disturbances of the total nitrogen content and total solids of the 
blood, as well as of the blood-sugar and of the hydrogen-ion con- 
centration. None of these disturbances except those of the blood- 
sugar and hydrogen-ion concentration can be correlated with 
the development of antibodies. 

2. The repeated injection of a given antigen results in disturb- 

ance of both blood-sugar and hydrogen-ion concentration equilib- 
rium until the point is reached where the organism has exhausted 
its antibody-producing powers against the specific antigen. After 
the antibody-producing powers have reached this phase no further 
disturbance of blood-sugar or hydrogen-ion concentration equilib- 
rium occurs until the organism has recovered or unless another 
antigen is used. 
3. The principle so outlined is applied in a study of the reactions 
in animal tumors, and it is shown that there is no difference be- 
tween the reaction of normal mice and rats and of those bearing 
tumors when injected with adrenalin or with heterologous protein. 
However, when homologous protein is injected a large majority 
of normal animals and animals bearing receding tumors react 
to the injection with a marked disturbance of the blood-sugar 
equilibrium, while animals bearing spontaneous tumors or tumors 
which are progressively growing show either slight or no disturb- 
ance of blood-sugar equilibrium. 

The application of this principle to the diagnosis of neoplasia 
in man is considered in another paper. 
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THE theories of the causation of acne vulgaris are many and 
the remedial agents vary with the underlying notion of its etiology. 
The very fact that one dermatologist is convinced that it is an 
infectious disease, that another is certain that endocrinopathy 
is the causative factor, and that still a third is assured that some 
dietetic disturbance is responsible, is an evidence that our knowl- 
edge of the disease is vague. The changes in the chemistry of the 
body present in acne vulgaris deserve much study, for it appears 
to us that until the knowledge of the disturbance in metabolism 
of this condition is clear and definite, all theories of etiology and 
all plans of therapy are as fallacious as they are empiric. 

It is the purpose of the present communication te summarize 
briefly the results that we have obtained in the study of some 
of the metabolic phases of the body in acne vulgaris. The work 
is still in progress and we hope to throw some more light on the 
subject in the future. 

Nitrogen Retention Products in the Blood. In Table I, it will 
be observed that the urea nitrogen, non-protein nitrogen and creatinin 


} 


380 LEVIN, KAHN: BIOCHEMICAL STUDIES IN DISEASES OF SKIN 


content of the blood were determined in 12 cases. In general 
no abnormal figures were obtained. In those instances in which 
there were slight deviations from the normal figures, constitutional 
disorders like exophthalmic goiter and nephritis were found. 


TABLE I.—NITROGEN RETENTION PRODUCTS IN THE BLOOD 


Case. Urea nitrogen. Non-protein nitrogen. Creatinin. 
2 9 18 1.0 

] 9 20 1.05 
4 9 24 0.8 

5 17 22 0.62 
6 26 2.3 
7 23 37 2.1 

S 11 24 2.8 
9 19 23 1.2 
10 14 27 1.6 
11 14 20 1.5 
12 19 23 ® 1.2 


Calcium Content of the Blood. One year ago, Thro and Ehn 
reported that in acne vulgaris the calcium content of the blood 
(in 12 cases) showed a marked increase, the figures they obtained 
being from 13.6 mg. to 25.7 mg. per 100 cc of blood. In a previous 
paper we reported that we had failed to find an increase in the 
calcium content in the blood from 7 acne patients. At that time 
we employed the method of Halverson and Bergeim. During 
the past year we examined the blood from several patients with 
acne vulgaris for the calcium content by means of the method of 
Kahn and Hadjopoulus and again found no increase. Recently, 
Thro and Ehn reported that they found that they had used a faulty 
method in their previous communication. Upon using another 
they found quantities of calcium oxide in acne varying from 4.9 
to 16.6 mg. per 100 ce of blood. They conclude, “We found that 
the calcium content of the blood was high in patients with very 
severe acne who had not been treated, but there were great vari- 
ations in the amounts of calcium in the blood of acne patients.”’ 

The following method of Kahn and Hadjopoulos lends itself 
to the determination of calcium in small quantities of blood. By 
the use of this method we found no increase in the calcium content 
of the blood in acne cases: 

To 1 ce of blood serum in a 10 ce test-tube add 4 ce of a 1 per 
cent solution of ammonium oxalate. Let stand for one-half to 
one hour and centrifuge for five minutes. Pour off the super- 
natant fluid. Wash the precipitate three times with distilled 
water, recovering the precipitate. by means of centrifugalization. 
Add to the sediment 1 ce distilled water and transfer to a vitreosil 
crucible. The test-tube is washed with distilled water and the 
washings also collected in the crucible. The water is slowly evapo- 
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rated and the precipitate burnt in a strong flame until calcium 
oxide is formed. Dissolve the ash in 0.5 ce fiftieth normal hydro- 
chioric acid with hundredth normal sodium hydroxide, using 
phenolphthalein as an indicator. The amount of calcium oxide 
‘an now be calculated. 


TABLE II,—CALCIUM CONTENT OF THE BLOOD IN ACNE 
VULGARIS 


Case. Mg. CaO in 100 ce. Case. Mg. CaO in 100 ce. 

1 8.5 8.5 
ba 8.4 


Glycemia. Schwartz, Heimann and Mahnken reported that 
there is an increase in blood sugar in cases of acne vulgaris. In 
another communication describing our investigations on the blood 
chemistry in various skin diseases we corroborated the presence 
of a hyperglycemia or a high normal blood sugar content in acne. 
As shown in Table III, we have examined the blood from 34 patients 
during the postabsorptive period for the sugar content according 
to the method of Benedict. Out of the 34 specimens examined, 
18, or almost 53 per cent, showed figures of 0.1 per cent or more; 
while 10 of these, or almost 23 per cent, showed figures of 0.12 per 
cent or more. 

Glucose Tolerance. ‘Io 24 patients with acne vulgaris on a fast- 
ing stomach were administered 100 gm. Of glucose in water. ‘The 
blood was drawn from the vein previous to the administration 
of the glucose and subsequent to it at two intervals, one of forty- 
five minutes and the other of two hours. The blood was examined 
immediately for the glucose content in all these specimens. ‘The 
results are recorded in Table III. 

It will be seen that the glucose curve in all the cases is quite 
normal. In the average individual there is (subsequent to an 
ingestion of 100 gm. of glucose) a gradual rise in blood sugar, so 
that the maximum is attained after forty-five minutes. There 
is then a gradual decline to normal at the end of two hours. Patients 
who have a poor tolerance for carbohydrates will, on the other 
hand, show a continuous rise in the blood sugar with no decline in 
a period of several hours or days, and the glucose appears in the 
urine. This latter curve is most suggestive of early diabetes, 
hyperthyroidism being excluded. 

In the series of 23 cases here reported the initial percentage 
of blood sugar varied from 0.058 to 0.135, rose to a height varying 
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from 0.08 to 0.17 amd gradually receded to measurements rang- 
ing between 0.06 and 0.125, yielding curves corresponding to what 
we would call the normal. 

Renal Glucose Threshold. It will also be observed that 4 of the 
patients (17, 21, 24 and 29) showed the presence of sugar in the 
urine subsequent to the ingestion of the glucose. The urine from 
all the 23 patients was examined for sugar prior to the administration 
of the glucose and at intervals of forty-five minutes and two hours 
subsequently. Sugar was absent from all the urines before and 
after the administration of the glucose, excepting in the specimens 
from the 4 patients mentioned above. The presence of glycosuria 
following the administration of 100 gm. of glucose; the presence 
of a normal blood-sugar curve, and the absence of other symptoms 
of diabetes warrant a diagnosis of decreased renal glucose threshold. 


TABLE III.—GLYCEMIA, GLUCOSE TOLERANCE, RENAL 
GLUCOSE THRESHOLD IN ACNE VULGARIS 


GLYCEMIA, PER CENT. 


Glucose in 


Prior to 100 gm. urine after 
Case. glucose ingestion. After 3 to 4 hours. After 2 hours. test. 

1 0.1 

2 0.09 

3 0.129 

4 0.13 

5 0.08 

6 0.13 

7 0.17 

8 0.2 

9 0.13 

10 0.1 

11 0.1 

12 0.08 0.088 0.085 0 
13 0.08 0.09 0.07 0 
14 0.058 0.08 0.06 0 
15 0.07 0.09 0.07 0 
16 0.08 0.095 0.07 0 
17 0.08 0.1 0.09 + 
18 0.07 0.15 0.08 0 
19 0.06 0.08 0.07 0 
20 0.12 0.16 0.09 0 
21 0.135 0.165 0.1 + 
22 0.07 0.09 0.06 0 
23 0.07 0.85 0.06 0 
24 0.11 0.17 0.09 4 
25 0.06 0.095 0.07 0 
26 0.1 0.15 0.1 0 
27 0.12 0.17 0.13 0 
28 0.09 0.14 0.12 0 
29 0.09 0.16 0.1 + 
30 0.12 0.15 0.13 0 
31 0.11 0.15 0.125 0 
32 0.09 0.17 0.1 0 
33 0.1 0.13 0.09 0 


34. 0.16 0.135 0 
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Acidosis. In 1919, collaborating with Schwartz and Mahnken, 
we concluded as a result of investigations as to the alkali reserve 
of the blood in 139 skin cases that a mild or moderate state of 
acidosis had been found sufficiently often in acne vulgaris to war- 
rant further study. Sweitzer and Michelson, in 1920, found no 
marked or consistent change in the alkali reserve in this condition. 
They employed the Van Slyke method for determining the carbon 
dioxide combining power of the plasma in 6 cases, and in only 1 
was there a mild acidosis. Since then we have continued our 
studies on acidosis in acne vulgaris in 34 cases. 

In this series there was only 1 case which showed a severe acidosis. 
In this girl the carbon dioxide combining power of the blood plasma 
was 36 per cent by volume, as determined by Van Slyke’s method, 
and the alveolar carbon dioxide was 4.6 per cent as measured by 
Fredricia’s apparatus. The ammonia output in the twenty-four- 
hour urine specimen was rather high, 2.74 gm. Ten of the other 
patients showed a mild acidosis as determined by these methods. 
Several of the remaining cases showed figures of a low normal 
alkali reserve of the blood bordering on an acidosis. 


TABLE IV.—ACIDOSIS IN ACNE VULGARIS 


CO: NHs CO: NH; 
CO: alveolar gm. 24-hr. CO: alveolar gm. 24-hr. 
Case. blood. Air. urine. Case. blood. air urine 
1 50 Stu dese 18 56 5.3 1.3 
2 54 19 5.2 1.63 
3 54 20 62 5.6 0.95 
46 21 6.0 0.86 
5 40 22 5.8 0.75 
6 68 tnx pees 23 56 5.8 
7 66 24 5.6 
8 54 25 66 5.8 1.75 
9 61 26 48 5.6 2.23 
10 52 27 50 5.6 1.85 
11 48 ce 28 52 5.8 1.34 
12 61 . 29 48 5.4 1.27 
13 58 5.6 0.94 30 52 5.8 1.65 
14 53 5.7 0.11 31 58 6.2 
15 62 5.8 1.51 32 55 5.6 1.53 
16 60 5.5 0.82 33 5.2 2.25 
17 50 5.4 0.82 34 36 4.6 2.74 


Studies of the Feces. The stool from 23 patients was examined 
for enzymes, reaction, fermentation and microscopically for food 
fibers. It will be seen that most feces were acid in reaction and 
showed marked carbon dioxide fermentation. Only 4 gave ammo- 
niacal fermentation. The enzymes were excellent in all cases 
for amylase, were good in all cases save 4 for protease, and were 
fair or good in all cases for lipase. 
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TABLE V.—FECES IN ACNE VULGARIS 


Enzymes Fermen- 
Case Reaction. Amylase. protease. Lipase. tation. Food. 
1 Acid Good Good Good CO2 Meat and vegetable, 
2 Acid Good Good Good CO2 Meat and vegetable. 
3 Acid Good Good Good CO2 Meat and vegetable. 
4 Acid Good Good Good CO2 Meat and vegetable. 
5 Acid Good Good Fair CO: Meat and vegetable. 
6 Alkaline Good Poor Good NHs3 Much meat. 
7 Neutral Good Fair Good NH; Much meat. 
s Acid Good Good Good CO, Meat and vegetable. 
9 Acid Good Good Good CO2 Meat and vegetable. 
10 Acid Good Good Good COz Meat and vegetable. 
11 Acid Good Good Good CO, Meat and vegetable. 
12 Acid Good Good Good CO» Meat and vegetable. 
13 Acid Good Good Fair CO2 Meat and vegetable. 
14 Acid Good Good Good CO2 Meat and vegetable. 
15 Acid Good Good Good CO: Meat and vegetable. 
16 Acid Good Good Good CO: Meat and vegetable. 
17 Acid Good Good Fair COz Meat and vegetable. 
18 Acid Good Good Fair COz Meat and vegetable. 
19 Neutral Good Fair Fair NHs Much meat. 
20 Alkaline Good Poor Fair NH; Much meat. 
21 Acid Good Good Fair COs Vegetable. 
22 Acid Good Good Fair COs: Vegetable. 
23 Acid Good Good Good COs Meat and vegetable. 


The Basal Metabolism in Acne Vulgaris. Magnus-Levy was 
the first to point out the theoretical possibilities of metabolimetry 
in the diagnosis and treatment of constitutional disorders. It 
remained for DuBois and Benedict and others in this country 
to succeed in making data concerning the rate of energy pro- 
duction of distinct clinical importance. The term “basal metab- 
olism” designates the heat production of an individual at the 
lowest level of cell chemistry. The heat production is ‘at its mini- 
mum while the individual is at complete mental and physical 
rest. The most practical method for determining the heat pro- 
duction is by measuring the amount of oxygen consumption by 
means of a Benedict metabolimeter, and from these data the 
heat production is calculated in relation to the body surface, which 
is determined by Du Bois’s height-weight chart. The caloric value 
of oxygen is employed to estimate the respiratory quotient obtained. 
A variation of 10 per cent from the average is considered within 
the normal limit. 

In view of the fact that acne vulgaris is generally regarded as 
a cutaneous complication of a constitutional disorder, and con- 
sidered by some dermatologists as depending for its etiology on 
an endocrinopathy, we deemed it advisable to determine the 
metabolic rate in a series of cases. From the data that we have 
obtained the metabolic rate in the average acne case seems to 
be enhanced. To incriminate the thyroid from this alone, how- 
ever, is not justifiable, for the increase in oxygen consumption is 
very moderate. We hope in the near future to make other en- 
docrine studies with the aim of throwing more light on the subject. 
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TABLE VI.—BASAL METABOLISM IN ACNE VULGARIS 


Case. Per cent. Case. Per cent. 
9 +14 

10 +12 +8 
11 +11 


Summary and Conclusions. 1. We have studied the biochemical 
status of 38 patients with moderate and severe acne vulgaris of 
one to fifteen years’ duration. 

2. In 15 cases in which the nitrogen retention products in the 
blood were investigated no constant defect could be detected. 

3. The calcium content of the blood in our series of cases was 
not increased. 

4. Hyperglycemia, or a high normal blood sugar, accompanied 
over 50 per cent of the 34 cases studied. 

5. The blood-sugar curve was normal in all the 23 patients 
who were studied for their carbohydrate tolerance. 

6. The renal glucose threshold was decreased in 4 out of 23 
patients. 

7. A mild form of acidosis was found in about 30 per cent of the 
34 patients. 

8. Feces from 19 out of 23 patients showed carbohydrate fer- 
mentation, while only 4 showed protein putrefaction. The enzymes 
were excellent in all cases for amylase, were good in all cases save 
4 for protease and were good or fair in all cases for lipase. 

9. The metabolic rate seems to be slightly increased in acne 
vulgaris. 

10. The presence of hyperglycemia and the increased basal 
metabolic rate seem to point toward dysfunction of the thyroid 
as a possible causative factor. We believe, however, other glands 
also are at fault. 

11. The following measures have proved valuable in the treat- 
ment of this condition: Reduction of the carbohydrates in the 
diet, gastro-intestinal supervision, administration of alkalies and 
organotherapy. 

12. Thyroid in some cases caused the appearance of increased 
sympathicotonus and increased the severity of the cutaneous con- 
dition; occasionally it seemed to produce involution of the lesions. 

13. The administration of ovary, lutein and pituitary has been 
of benefit in some cases. 
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THE CLINICAL IMPORTANCE OF ASEPTIC INFARCTION 
OF THE KIDNEY. 


By Paut W. Ascuner, M.D. 


NEW YORK. 
(From the Surgical Service of Dr. Beer, Mount Sinai Hospital, New York City.) 


INFARCTION of the kidney is a condition more familiar to the 
pathologist than to the clinician, as the paucity of clinical literature 
on the subject attests. That knowledge of its manifestations 
concerns the surgeon was first impressed upon me when | saw 
two patients suffering with the condition within a period of two 
months. Both were admitted to the surgical service as cases 
in urgent need of operation. Schmidt, in his admirable report 
of three cases from Neusser’s clinic, contrasts the frequency of 
renal infarcts found at autopsy with the rarity of their clinical 
recognition. He says that the diagnosis is important for differ- 
entiation from conditions requiring early surgical intervention. 

The following histories of the cases which were encountered 
illustrate the practical importance of considering the diagnosis of 
renal infarction in patients with valvular disease who present the 
symptoms of an acute intra-abdominal disorder. 


Case 1.—M. Z., male, aged thirty-one years, was admitted to 
the surgical service on the evening of February 16, 1921, with the 
following history: ‘Two weeks previous to admission he was sud- 
denly seized with sharp pain in the right lower quadrant of the 
abdomen. The pain lasted about three hours and disappeared spon- 
taneously. It did not radiate nor was it accompanied by vomiting. 
Two days later he was seized again with severe abdominal pain, 
cramplike in character, associated with nausea and vomiting. During 
the following week he had discomfort in the right lower quadrant 
of the abdomen, with some temperature, and was confined to 
bed. Three days ago he left his bed, was seized with violent 
pain in the left flank and vomited. The pain has been present 
in this location since the onset. It has been constant in character 
but intensified by bodily motion and deep breathing. The pain 
on the day of admission radiated downward to the left testicle. 
For the past week he has had frequency of urination, voiding 
about every hour. No dysuria, hematuria, nor pyuria. 

Examination soon after admission showed a_ well-developed, 
well-nourished man, acutely ill, and apparently in severe pain. 
Pupils and reflexes were normal, the tongue dry and coated, the 
breath foul. There was distinct voluntary limitation of respiratory 
excursions. There were dulness and diminished breathing at the 
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left base posteriorly, but the lower border of the lung came down 
with deep inspiration. The heart was somewhat enlarged, the 
apex-beat was in the fifth space 12 em. from the midsternal line, 
where a distinct presystolic thrill was felt. A well-marked rumbling 
presystolic murmur was heard at the apex and transmitted for 
a short distance into the axilla. The second pulmonic sound was 
accentuated. The pulse was.90, regular and of good quality. 
The abdomen was rigid, specially on the left side. There was 
tenderness over the left lower ribs in the axilla and in the left 
hypochondrium below the costal border. There was tenderness 
in the left costovertebral angle also. The left lumbar muscles 
were rigid. Rectal examination was negative. Temperature, 
101.8°F. Blood count: Leukocytes, 20,000; polymorphonuclears, 
82 per cent. Urine on admission: Clear; specific gravity, 1020; 
albumin present; no sugar. Microscopic examination: A few 
hyaline casts and occasional leukocytes; no erythrocytes. 

The differential diagnosis lay between perinephric abscess, 
subphrenic abscess, infarction of the spleen and infarction of the 
left kidney. Because of the repeated attacks of pain, first on the 
right and then on the left side, and the presence of a definite mitral! 
stenosis and of albuminuria, a diagnosis of renal infarction was 
made. It was therefore decided not to operate immediately. 

Under observation the anterior tenderness and muscular rigidity 
subsided almost completely. The costovertebral tenderness and 
lumbar rigidity became predominant. The temperature on the day 
after admission rose to 103°F. Roentgen-ray examination showed 
no calculus in any part of the urinary tract. Cystoscopy on 
February 19 showed no abnormality of bladder or ureteral orifices 
and no obstruction to ureteral catheters. The indigo-carmine 
appeared in good concentration in twenty minutes on the left 
side and in somewhat less concentration on the right side in about 
the same time. Specimens collected for bacteriology proved sterile. 
Both specimens showed many granular casts and scattered red 
blood cells (possibly traumatic in origin). The Wassermann test 
was negative and the blood culture taken on February 17 showed 
no growth. 

February 19, it was decided to explore the left kidney because 
of the temperature (102°F.) and the persistent and localized tender- 
ness in the left costovertebral angle. The operation performed 
by the house surgeon, Dr. Jones, revealed a somewhat enlarged 
kidney with no gross perinephric changes. The kidney was de- 
livered into the wound easily. It presented at its middle and 
near the lower pole two grayish-white, pearly, circumscribed 
areas, about 3 cm. in diameter, firm in consistency with surface 
slightly above the level of the surrounding parenchyma and a 
narrow injected zone about each of them. Specimens were removed 
from these areas for pathologic examination. The kidney was 
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decapsulated and the wound closed with a small rubber-dam drain 
behind the kidney. 

On the day following the operation the temperature rose to 
103.2°F. and then gradually returned to normal by lysis, reaching 
99°F. by the rectum on the sixth day. All pain and tenderness dis- 
appeared. The urine on the day following the operation showed 
gross blood, and on the sixteenth day after operation still showed 
a few scattered erythrocytes. The phthalein test on February 
24 showed 15 per cent excretion in two hours, and the blood chem- 
istry on February 22 showed urea nitrogen 37.8, incoagulable 
nitrogen 77, uric acid 2.6, creatinin 1.4. The tisssue removed at 
operation proved to be part of an anemic infarct of the kidney. 
No microérganisms were found in the stained sections. 

The wound healed kindly and the patient was discharged free 
of all symptoms on March 7, 1921, and has remained well up to 
the present time. Diagnosis on discharge was mitral stenosis 
and anemic infarcts of the left kidney. 


Case I].—J. K., female, married, aged forty-four years, was 
admitted to the surgical service on the afternoon of April 6, 1921, 
with the following history: About two hours after eating a light 
lunch on the day before admission she was suddenly seized with 
severe abdominal cramps. ‘Toward evening the pain localized 
in the right upper quadrant of the abdomen, where it became con- 
stant and intense, occasionally radiating to the back and shoulders. 
One-half hour after the onset she vomited. he pain was increased 
by bodily motion, straining at stool and deep breathing. The 
bowels moved twice with saline catharsis. The patient had been 
feverish since the onset. There was no history of previous similar 
attacks and no urinary symptoms. The patient stated that when 
nine years old she had chorea which was followed by heart trouble. 
Since that time she had suffered with palpitation and dyspnea 
on moderate exertion. About one year ago she had an attack 
of unconsciousness and aphasia lasting several days, but this 
cleared up completely. She had several abdominal operations 
for gynecologic conditions. 

Examination showed an obese female acutely ill, cyanosed and 
dyspneic. She was apparently in severe pain. The pulse was 
rapid, 120 to 130, and very irregular. The temperature was 
102.2°F. The abdomen was moderately distended, but soft, except 
in the right upper quadrant, where there was a moderate amount 
of rigidity of the rectus. Marked tenderness was e!' ited in the 
right hypochondrium and in the midepigastrium, and slight tender- 
ness in the right costovertebral angle. There was hyperalgesia 
of the skin in the distribution of the 11th, 12th thoracic and Ist 
lumbar nerves of the right side. The right lumbar muscles were 


ASCHNER: ASEPTIC INFARCTION OF THE KIDNEY 389 


rigid. ‘The lungs showed no detectable abnormality. The heart 
was enlarged toward the axilla, the apex-beat being in the 6th 
space in the anterior axillary line. Cardiac action was absolutely 
irregular, but no murmurs could be detected. The pulmonic second 
sound was accentuated. Blood examination: Leukocytes, 24,000; 
polymorphonuclears, 91 per cent. Urine: Clear; specific gravity, 
1018; large amount of albumin; no sugar. Microscopic exami- 
nation showed many erythrocytes and but few hyaline and granular 
casts. 

The differential diagnosis lay between acute cholecystitis with 
possible pancreatitis, acute appendicitis, intestinal obstruction 
due to postoperative adhesions and infarction of the right kidney. 
The presence of a cardiac lesion and the urinary findings strongly 
pointed to the last diagnosis. It was therefore decided to post- 
pone surgical interference. 

On the following day the tenderness in the right hypochondrium 
almost completely disappeared, while that in the costovertebral 
angle became exquisite. Both conjunctive showed a few small 
recent petechiw, one in the left conjunctiva showing a prominent 
pearly central spot. On April 8 all anterior tenderness had dis- 
appeared, the posterior tenderness persisting. The phthalein 
test on April 10 showed 35 per cent excretion in two hours. Blood 
chemistry on April 7 showed: Urea nitrogen, 33.6; incoagulable 
nitrogen, 59.5; uric acid, 3.8; creatinin, 1.9; cholesterin, 0.18 per 
cent. Blood Wassermann was negative. Blood culture taken on 
April 6 was negative. 

With the subsidence of acute pain the temperature gradually 
fell by lysis, reaching 99.2°F. on the seventh day after admission. 
The urine continued to show large amounts of albumin, casts 
and a few erythrocytes until April 18, 1921, when merely a trace 
of albumin was present and a few leukocytes formed the only 
abnormal elements. On April 12 the patient was transferred to 
the medical service of Dr. Libman, who concurred in the diagnosis. 
On April 13 the blood-pressure was systolic 160 and diastolic 80. 
The leukocytes were 10,200 with 74 per cent polymorphonuclears. 
Cystoscopy on April 14 showed no abnormality of the bladder 
or the ureteral orifices. Good indigo-carmine excretion appeared 
on both sides in eighteen minutes. Specimens collected for bacteri- 
ology showed no growth. During the period of observation of 
seven weeks on the medical service there was no rise in temperature 
and no further embolic phenomena. The cardiac irregularity 
persisted in spite of therapy. The electocardiogram confirmed the 
clinical finding of auricular fibrillation. The patient was discharged 
in. fair general health with no urinary abnormality except for a 
faint trace of albumin. Diagnosis: Mitral stenosis and insuffi- 
ciency, auricular fibrillation and infarction of the right kidney. 
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It will be noted that these cases have certain features in com- 
mon. Both patients had mitral valvular disease. The onset in 
each case was sudden, with abdominal cramps, nausea and vomit- 
ing. The pain, then localized to the hypochondriac region, became 
constant, but was intensified by bodily motion and deep breath- 
ing. ‘Tenderness and muscular rigidity predominated anteriorly 
at first, and later, as the attack subsided, became localized to the 
lumbar region posteriorly. Albuminuria, cylindruria and erythro- 
cyturia (in one) were present without signs of cardiac decom- 
pensation nor the usual manifestations of nephritis. In the absence 
of pyuria the fever and the marked polymorphonulcear leuko- 
cytosis added to the difficulties of diagnosis. 

Welch, referring to the question of fever in aseptic embolism, 
says, “I am not aware of any conclusive observations which show 
that fever may be produced in this way in human beings.’’ He 
includes fever, nevertheless, among the general symptoms of renal 
infarction. Robert Sprinz, in his Inaugural Dissertation at Wurz- 
burg, in 1885, concludes that embolism can produce fever regard- 
less of the nature of the embolized material, and that the fever is 
due to the embolism, not to the absorption of necrotic tissue from 
the infarct. Bock has shown experimentally that fever can be 
produced by the injection into the blood stream of sterile, chem- 
ically indifferent particles. Billroth made similar experiments in 
connection with his studies on wound fever. 

Slight fever is noted by Schmidt and Halperin and more marked 
febrile movement by Riebold. Both Halperin and Riebold report 
a leukocytosis of over 20,000. The cases here reported show 
definite febrile movement and well-marked leukocytosis, with all 
evidence pointing to a bland aseptic infarction. 

Senator states that urinary changes occur only with very large 
or numerous small infarcts and that the presence of blood is essential. 
Welch, however, says the amount of blood is usually only moderate 
or even microscopic, and may be absent; hematuria being less 
common than albuminuria. Chedevergne emphasizes the latter 
statement in his Paris thésis, 1901, “De |’albuminurie symptoma- 
tique de |’infarction rénal.”’ 

Schmidt finds albuminuria constant though transient and erythro- 
cyturia uncommon. In complete unilateral infarction the urine 
may be altogether negative. The absence of formed elements 
in some cases may be explained by their retention in the infarcted 
areas. He emphasizes intense oliguria or anuria in bilateral 
infarction. 

The following abstracts are those of cases reported in the litera- 
ture, grouped according to etiology. 


A. Cases of thrombosis of the renal arteries. 
1. Due to trauma. 
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Von Recklinghausen, 1861. 

Boy, aged eight years, died eight days after a fall. Autopsy 
revealed severe internal injuries. Circular injury to the coat of 
the left renal artery two lines in length and one in width; $ cm. 
below this was a large red thrombus; all branches were thrombosed. 
The kidney was entirely necrotic. 


2. Due to infectious diseases (acute arteritis’). 

Juhel Renoy. 

A girl, aged sixteen years, recovering from scarlatina. Pain in 
both lumbar regions on the second day of normal temperature, 
not severe. Complete anuria for six days; death was preceded by 
several convulsions. 

Autopsy. No cardiac or aortic lesions. Both kidneys were 
entirely necrosed. Multiple thrombi in the renal arteries and 
glomerular tufts. Bacteriologic examination negative. 


3. Due to subacute and chronic diseases (arteritis, periarteritis). 

Halperin, 1908. 

In 1905, a man aged forty-two years, was admitted to Micheal 
Reese Hospital, Chicago. One year ago he had pain in the left big toe 
after exposure to cold. Five weeks ago the pain recurred and the foot 
and the lower leg became livid. Gangrene set in and progressed 
upward. The heart was negative and the urine was normal. 
Three weeks after admission, fever, sweats, rigors and cough 
appeared with ascending thrombo-phlebitis of the leg and areas of 
dulness in the lungs. Urine now showed albumin and casts but 
no blood. Amputation resulted in recovery. 

July 2, 1907. Two weeks’ history of pain in the left upper 
quadrant, vomiting and pain in the left calf. While in the hospital 
he had two severe attacks of lumbar pain, accompanied by vomit- 
ing, headache, fever and leukocytosis of 28,000. Urine: Marked 
trace of albumin; hyaline, granular and cellular casts, few red 
blood cells and some hemoglobin. Tenderness in both flanks. 

October 6. Severe stabbing pain in the left lumbar region 
radiating forward to the median line, profuse vomiting and severe 
headache. The left kidney region was tender. The peripheral 
vessels were sclerosed. The pain gradually subsided but the urine 
was suppressed. 

October 7. One dram of urine showed much albumin, many pus 
cells, but no casts or red cells. 

October 8. Blood-pressure, 210; temperature, 101°F. Signs of 
cardiac insufficiency. 

October 9. Nine drams of urine obtained showed pus, albumin 
and hemoglobin. Leukocytes, 16,500; temperature, 99°F. Left 
kidney explored by Dr. John B. Murphy and found dry, pale gray, 
practically bloodless. 


i 
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October 11. Died after six days of almost complete anuria. 

Autopsy. Left kidney of normal size showed many cicatricial 
depressions. In midzone a whitish gray infarct, 7} cm. in length 
extending from the cortex to the pelvis and occupying two-thirds 
of the kidney. The renal artery wall was thickened with a red 
thrombus at the bifurcation. The right kidney was very small 
and irregular. There was a large gray infarct of the upper third. 
There were small cortical infarcts. The renal artery was more 
thickened than the left, with definite contraction (1 mm. lumen) 
vessels and branches plugged with adherent red and white thrombi. 

Comment. Nationality of patient not given. Microscopic studies 
of vessels not reported. History suggests thrombo-angiitis obliterans. 


Pic and Bonnamour, 1913. 

Female, aged sixty-nine years, was admitted February 17 to the 
Hotel Dieu, Paris, for paraly sis of the left face and arm. She 
presented signs of aortic insufficiency, marked arrhythmia and 
atherosclerosis. The urine was small in amount and decreasing; 
there was much albumin. 

February 24. Temperature rose to 39° C., when sudden pain 
in the left flank and abdomen set in. 

February 28. Exitus after progressive alleviation of pain. 

Autopsy. Dilated atheromatous aorta. Left renal artery and 
branches completely occluded by a thrombus. Kidney com- 
pletely infarcted. Pathologist attributed thrombosis to disease 
of the renal artery and not to embolism. 


Manges and Behr, 1921. 

Man, aged thirty-nine years, was admitted to the surgical ser- 
vice of Dr. Beer, Mt. Sinai Hospital, New York City, June 6, 1919, 
apparently suffering from some acute abdominal condition. There 
was a history of cramp-like pains in the calf of both legs radiating 
to the feet. As these subsided he experienced severe pain in the 
right lumbar region radiating into the testis, and a few days later 
had a similar pain on the left side accompanied by hematuria. Six 
days before admission he had severe epigastric pain, abdominal 
distention and fever of 102°F. Cystoscopy and the roentgen-ray 
were negative. Leukocytes, 36,000; polynuclears, 75 per cent. 
After four days the temperature dropped to normal but leuko- 
cytosis persisted. Blood-pressure, 160/90. Blood chemistry: Urea 
nitrogen, 35; incoagulable nitrogen, 95. Urine negative except for 
a few red blood cells. P.S. P., 64 per cent. 

June 19. Exploration by Dr. Buerger for suspected retro- 
peritoneal abscess revealed periarteritic nodules on the mesenteric 
vessels. He was then transferred to the medical service, where 
he developed nodules on the peripheral vessels. In the course 
of four months he developed signs of progressive renal insufficiency 
and died of a terminal bronchopneumonia. 
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Autopsy showed extensive periarteritis nodosa involving many 
of the small and medium-sized arteries. The most extensive 
lesions were found in the kidneys. The right kidney showed dense 
perinephritis, a false aneurysm in the cortex, occlusion of nearly 
all the renal arterial branches by thrombi. The left kidney was 
small, its surface studded with large depressed scars the result 
of numerous old infarctions, and its vessels extensively diseased. 
The cortical markings were completely obscured in both organs. 


B. Cases of embolism of the renal arteries: 

Traube, 1853. 

Machinist, aged eighteen years, with aortic insufficiency. 

October 14. At 1 A.m., sudden onset with pain, awoke from 
sleep. Pain intensified by pressure over the right kidney, by 
bodily motions and cough; lessened by lying on the right side and 
by leeching. It radiated into the right thigh. The urine before 
the attack was small in amount dark and sedimented. After the 
attack it was diminished in amount and was dark, with uric acid 
sediment but no albuminuria. Pressure sensation in the bladder 
region, dysuria, increased pulse-rate and restlessness. 

October 19. Vomiting and collapse, fear and restlessness and 
air hunger. Died nine days after onset. 

Autopsy. The aortic valves were incompetent, with warty 
vegetations. Splenic infarct the size of a hazelnut. Old small 
infarcts of both kidneys, but the right showed a large infarct 
extending from the convex border tc the pelvis, two inches long 
and prominent. 


Bartels, 1870. 

Boy, aged eight years, previously tracheotomized for croup, 
suddenly developed pain in the region of the spleen, which became 
enlarged. Several days later pain in the left thigh, followed by 
paresis of the extremity and death in four days. There were no 
urinary symptoms. 

Autopsy. Large splenic infarct. Large left renal infarct; 
renal capsule and perirenal fat thick and swollen. The renal aftery 
and its branches were thrombosed. Healing lesions of diphtheria. 
Thrombus in the apex of the left ventricle, with ragged, broken 
surface (probable source of emboli). 


Von Leube, 1895. 

Cabinet-maker, aged seventeen years. Acute endocarditis (aortic 
insufficiency) in the course of acute articular rheumatism. The 
patient's urine contained albumin and blood. The left kidney region 
was very tender. No edema. Blood disappeared in two days and 
the albumin in six days. On March 6, pressure in the chest, head- 
ache, and fever of 38.6° C. appeared. The urine again showed 
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albumin and blood and the left kidney again became tender. 
Urinary changes persisted seven days, then all the symptoms 
subsided. Diagnosis of renal infarction was made. The patient 
recovered. 


Chedevergne, 1902. 

Male, aged twenty-two years, with aortic and mitral disease. 
Urine negative over long periods of observation in two hospitals. 
Returned six days after discharge with marked dyspnea and 
arrhythmia but without passive congestion. Urine now showed a 
large amount of albumin without casts. Sudden pain in the popliteal 
space of the right leg. Urine decreased in amount without in- 
creased concentration; the albuminuria increased. Gangrene of the 
right leg at first dry, then moist supervened, and death ensued 
with septic phenomena. 

Autopsy. Mitral stenosis and secondary insufficiency of the 
aortic and tricuspid. Kidneys showed several deep depressions. 
The left kidney showed a recent infarct the size of an olive. The 
right femoral artery was occluded. 


Schmidt, 1901. 

Laborer, aged forty years; had rheumatism, pleuritis and carditis 
four years ago. 

September 25. The patient was admitted with dyspnea, cyanosis 
and venous engorgement of the lungs and the liver. 

October 10. Sudden pain in the right flank, increasingly intense. 

October 11. Tender in the right lumbar region posteriorly 
and under the liver anteriorly; vomiting, hiccough, constipation. 

October 13. Pain was aggravated by motion, breathing, vomit- 
ing, etc., and was relieved by lying on the affected side. 

October 14. Pain disappeared but the lumbar tenderness 
persisted. 

October 17. Peritoneal friction rub was felt anteriorly below 
the liver. The urine was not diminished; no changes. No fever. 
Sudden exitus the next day. 

Autopsy. Healed endocarditis of the mitral valve. Extensive 
anemic infarct of the right kidney with hemorrhage into the renal 
capsule. 


Schmidt. 

Female, aged twenty-one years, had recurrent polyarthritis 
with cardiac involvement. ‘Two years ago had hemiparesis, which 
gradually cleared up. 

December 16, 1899. Admitted, complaining of anorexia, 
attacks of dizziness, headache and precordial pain. Findings, 
delicate individual, with slight flush and cyanosis. Mitral stenosis 
and insufficiency. Urine: 1022; amount, 1000 ce. Nucleo-albumin+ 
serum-albumin—No fever. 
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February 26, 1900. Discharged improved. 

November 6, 1900. Readmitted, with slight edema of the 
legs. 

December 2. Severe pain in the gall-bladder region, radiating 
to the lower thorax and flank; incessant vomiting and marked 
dyspnea; tenderness in the right flank. 

December 3. Similar attack on the left side. Pain was relieved 
by lying on the belly, but was increased by deep breathing and 
movement of the right hip. 

December 4. Almost complete suppression; hiccough; con- 
stipation; comfortable only with knees flexed. 

December 6. Retention and oliguria; obstipation; headache; 
hiccough. 

December 7 to 9. Rentention and oliguria persist. Gastro- 
intestinal disturbance continued. 

December 16. Progressive loss of weight and strength. 

December 21. Exitus. 

Highest temperature was 39° C. (December 4). There was one 
chill. 

(December 5). Urine was entirely negative before the at- 
tacks. After the attacks there was marked oliguria and albu- 
minuria, with red bloods cells. No casts or renal elements. 

Autopsy. Healed mitral lesion with lime deposit. Numerous 
infarcts of the kidneys, specially the left. Numerous large infarcts 
of the spleen. 


Schmidt. 

Man, aged forty-five years, with mitral stenosis and insufficiency, 
who had responded to digitalis in several periods of decompensa- 
tion. 

December 6, 1901. Sudden attack of pain in the right upper 
abdomen with vomiting, dizziness and collapse. Pain localized 
to the right kidney region a few hours later. 

December 7. Similar pain but less severe in the left kidney 
region. ‘The pain was deep seated, constant and made worse by 
bodily motion and deep breathing. Tender to percussion over 
both kidneys and to pressure anteriorly below the costal border. 
Anorexia, vomiting and constipation, which persisted four days. 
Ileocecal region was tender. Great difficulty in voiding. 

December 10. Leukocytes, 11,000. Temperature, 38.3°C. 

December 16. Apparently well. 

December 17. Epileptiform seizures followed by coma. Signs 
of right hemiplegia. Pulse in the left radial and brachial regions 
disappeared. Exitus. 

Urinary changes were of interest. Oliguria with onset of renal 
infarction. Postembolic polyuria hitherto unobserved was noted. 
Only a few red cells were in the sediment. Definite albuminuria. 
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Epithelial casts of polygonal cells with red cells attached to each 
cast were found. 

December 6, 7, 8. Casts of brownish color covered with urate, 
waxy-like casts and a few free red blood cells. 

Autopsy. Old double mitral lesion, thrombus in the left auricle, 
multiple anemic infarcts of both kidneys. Infarcts of spleen. 
Embolus in the left Sylvian and left brachial arteries. Erosions 
of gastric mucosa. 


Riebold, 1905. 

Housemaid, aged twenty-nine years, suffering with cardiac 
decompensation and irregularity, the result of rheumatism seven 
years previously. Mitral stenosis and insufficiency. Improved 
under digitalis. 

October 11. Sudden severe pain in the left flank, with nausea, 
vomiting and collapse. Pain constant, localized, aggravated by 
bodily motion and deep breathing. Abdomen distended, tender, 
specially in the left upper quadrant, with marked skin hyperal- 
gesia. Marked constipation, no passage of gas. ‘Temperature, 
37.6" 

October 12. Continued vomiting and pain. Spleen enlarged. 
Retention, but catheter yielded 500 ce of normal urine. Leuko- 
cytes, 21,600; temperature, 38.9° C. 

October 13. Less pain, no vomiting, but obstipation with ten- 
derness in the left upper quadrant. 

October 14. Bowels moved and urine voided, but severe pain 
reappeared in the left flank and also appeared in the right flank. 

October 16. Sudden right hemiparesis. 

October 17. Exitus. 

Autopsy. Left kidney; upper half completely infarcted, mul- 
tiple small infarcts in the lower half. Perirenal tissue thick and 
edematous. Embolus lodged in the renal artery. Right kidney: 
Two cherry-sized fresh infarcts. Spleen: Wedge-shaped anemic 
infarct, the surface of which showed fibrinous exudate. Embolism 
of the basilar artery. Double mitral lesion. 


Von Jagic, 1915. 

Female, aged thirty-nine years, with postrheumatic cardiac 
disease; two weeks prior to admission, February 10, 1914, had 
an attack of pain in the left side of the abdomen, cramp-like and 
persistent. She presented signs of mitral and tricuspid disease, 
marked abdominal distention, with tenderness in the left lower 
quadrant, but no rigidity or rebound sign. Evening temperature, 
39.2° C. Urine: 500 ce; specific gravity, 1023; much albumin, 
no blood. After three or four days there was a subsidence of pain 
and temperature. 

February 14. Sudden rise in temperature to 38° C, 
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February 16. Repeated vomiting and severe pain on the right 
side, and a tender mass below the costal border. 

February 27. Sudden exitus. 

Autopsy. Mitral and tricuspid stenosis. Thrombi in the left 
auricle and ventricle. Emboli in both renal arteries, with anemic 
infarction of large areas of parenchyma. 


C. Cases of doubtful etiology. 

Gayet and Favre, 1914. 

Female, aged thirty-four years, had typhoid with albuminuria 
in 1904. Vague renal pain simulating stone colic appeared in 
1908. In 1913, urinary symptoms and attacks of colic led to 
cystoscopy. The right kidney function was half that of the left, 
some pus and colon bacilli. Roentgen ray was negative. 

January, 1914. Operation. Right nephrectomy. Kidney showed 
infarct of half the kidney with small calcific lesion at the center. 
Was it due to typhoid or was it a sclerocyst about a small calculus? 


Rathbun, 1916. 

Russian teamster, aged thirty years, noted frequency and urgency 
of the urine one and a half years ago. One year ago had dull 
pain in the left flank with radiation along the ureter, growing pro- 
gressively worse. The left kidney was palpable and tender to 
pressure and percussion. All examinations were negative. Equal 
and good excretion of P. S. P. from the kidneys. Congestion of 
the posterior urethra was relieved by treatment, but lumbar pain 
persisted. 

May 5, 1916. Operation. Kidney enlarged and showed several 
hard lumps. Organ split and four lumps of fibroid consistency 
noted. Kidney had to be removed later for hemorrhage, and 
lesions were found to be infarcts with plugged vessels and coagu- 
lation necrosis. ‘The patient had no cardiac lesion. No abnor- 
mality of urine was detected preoperatively. 

Comment. Note strong resemblance to pseudogummatous lesions 
described by Beriel and Devic (les sequestres des reins). 


Etiology. The immediate cause of renal infarction is the shut- 
ting off of the blood supply to smaller or larger areas of parenchyma. 
This may be due to thrombosis in the renal artery or its branches 
brought about by. trauma, acute arteritis in the course of an in- 
fectious disease, chronic arteritis, atherosclerosis or periarteritis 
nodosa. Embolism is a more common cause of infarction. Chronic 
valvular disease was the cause of embolism in 10 cases, of which 
2 were aortic and 8 mitral. The mitral lesions were stenotic and 
in 2 thrombi were found in the left auricle. The problem of embolic 
phenomena in valvular disease has been studied by Libman in 
connection with subacute bacterial endocarditis in the healing 
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or healed stage. In his opinion valvular defects per se do not 
provide emboli which produce clinically recognizable phenomena. 
When such phenomena do occur in patients with chronic valvular 
disease and bacteria-free blood the presumption is strong that the 
rheumatic infection has been followed by a bacterial invasion which 
has gone on to spontaneous healing. 

It is important to remember that while infarcts occurring in 
the active bacterial stage of the disease do not suppurate, never- 
theless the emboli producing these lesions are not aseptic.* 

Aseptic emboli may come from thrombi in the pulmonary veins 
or the left auricle; from atheromatous lesions, ulcers, fibrinous 
deposits, thrombi or calcified vegetations on the mitral and 
aortic valves, or from atheromatous lesions of the aorta. Para- 
doxic emboli passing from some peripheral vein through an open 
foramen ovale or open septum may produce infarction. 

Such conditions as aneurysm of the renal artery, thrombosis 
of the renal veins and infarction of the renal cortex in eclampsia 
do not come within the scope of this paper, as their clinical mani- 
festations are different. 

Onset. In the cases associated with chronic valvular disease 
the onset is sudden with severe pain in the abdomen and flank 
accompanied by vomiting, fever and more or less prostration 
and signs of collapse. In a few cases there was a history of mild 
indefinite attacks on the same or opposite side. 

Pain. ‘The first symptom is sudden, severe pain referred to 
either hypochondrium below the costal border or even to the 
lower quadrants of the abdomen. It is maximum at onset, con- 
stant not colicky, and variously described as cutting, pressing 
or burning. Morphine is required for its relief. It is intensified 
by deep breathing, coughing, retching, straining at stool, by bodily 
motions and extending the thighs. It is lessened by lying on the 
affected side and flexing the thighs. In a bilateral case the patient 
may lie on the belly to obtain relief. 

As the pain diminishes, in the course of twenty-four hours, it 
tends to localize to the lumbar region posteriorly. In some cases 
the pain is referred to the back and flank from the outset. Radiation 
to the thigh and to the testicle occurred twice. 

Tenderness and muscular rigidity are chiefly anterior at first 
and strongly suggest some acute intraperitoneal disorder. Lum- 
bar percussion, however, causes pain from the beginning. As 
the acute pain of onset subsides the anterior tenderness and rigidity 
diminish, costovertebral tenderness and lumbar rigidity become 
predominant. 

According to Schmidt the pain is due to three factors: Increased 
intracapsular pressure, damage to the renal plexus along the vessels 


* Jurgensen’s case, Nothnagel’s Handbuch, 15, 105, has been excluded because it 
probably belongs in this category. 
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and perinephritis. Localization depends on the position of the 
kidney and the nerve trunks affected. Thus the areas of skin 
hyperalgesia correspond to the 11th and 12th thoracic and Ist 
lumbar nerves, and pain may occur in the distribution of the 
iliohypogastric nerve. Perinephric hemorrhage, edema or thicken- 
ing are noted in four autopsies. 

Associated Vascular Phenomena. In 2 cases there was a history 
of cerebral embolism producing aphasia in one and hemiparesis 
in the other, both having completely cleared up. One of my 
cases had conjunctival petechi#. Splenic infarcts occurred in 5 
cases. Embolism of the femoral, brachial, Sylvian and _ basilar 
arteries with their resultant disturbances were also noted in the 
course of the disease. In the case of chronic endarteritis of the 
renal vessels (Halperin’s case) there was a preceding gangrene of 
the leg due to disease of the vessels. The case of periarteritis nodosa 
naturally presented widespread vascular lesions and their effects. 

Fever and Leukocytosis. These have been discussed in pre- 
ceding paragraphs. 

Urinary Symptoms and Changes. Bladder function was dis- 
turbed in 5 cases; in 1 there was frequency and urgency, in | dysuria, 
in 1 there was great difficulty in voiding, and in 2 there was actual 
retention. In 3 cases no urinary changes were observed. Marked 
diminution of urine was noted in 5 cases and complete or almost 
complete suppression occurred in 2. Albuminuria was present in 
9 cases to a marked degree and constituted the most frequent 
urinary abnormality. Macroscopic hematuria occurred only in 
the case of periarteritis nodosa, and contrary to the usual belief 
was not a part of the clinical picture. Erythrocytes were present 
in 6 cases, and in 6 their absence was specifically recorded. Casts, 
hyaline, granular or cellular, were present in only 4 cases. 

Gastro-intestinal Symptoms are prominent in the clinical picture. 
Nausea and vomiting at the onset, often persistent and incessant, 
abdominal distention, constipation or even obstipation, together 
with the referred pain, tenderness, rigidity of the abdominal muscles, 
fever and leukocytosis strongly incline one to suspect some acute 
intraperitoneal disorder requiring immediate surgical intervention. 
These symptoms are of reflex origin at first and toxic or suburemic 
afterward. 

Diagnosis. To establish a clinical diagnosis of aseptic renal 
infarction we must find a source for an aseptic embolus (usually 
valvular disease) or evidence of some constitutional or vascular 
disease which can produce thrombosis in the renal vessels. In 
cases of valvular disease we must exclude active bacterial forms 
of endocarditis. Of the symptomatology emphasis should be 
placed upon the sudden onset with abdominal pain and gastro- 
intestinal disturbances. It is characteristic for the pain to be 
anterior at first and to localize to the kidney region later. Lumbar 
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percussion, however, elicits pain from the beginning and costo- 
verebral tenderness persists after spontaneous pain has ceased. 
While urinary abnormalities are not constant the presence of 
albumin and erythrocytes is confirmatory. 

Differential Diagnosis. ‘The conditions with which renal infare- 
tion may be confused have been indicated in part. The most im- 
portant is that group of intraperitoneal disorders which requires 
surgical intervention, namely: Appendicitis, cholecystitis, in- 
testinal obstruction, mesenteric vascular occlusion, perforative 
peritonitis. A second group of cases is that resulting from ob- 
structive lesions in the ureter occasioned by the presence of or 
passage of a calculus, blood-clots, inflammatory, leukoplakic or 
tumor tissue, or by angulation, spasm or inflammatory swelling 
of the ureter. A third group of cases is that in which renal pain 
results from sudden increase of intracapsular pressure without 
obstruction in the urinary passages. Such would be produced 
by torsion of the vascular pedicle of a floating kidney, compression 
of the renal veins by retroperitoneal hematomas or inflammatory 
processes, hemorrhage or congestion in a renal neoplasm. Exacer- 
bations in chronic inflammations of the kidney, as in so-called 
nephralgie hematurique, produce a similar condition and are 
specially difficult to differentiate. The renal congestional colics 
occurring in connection with menstruation as described by French 
authors also belong in this group. 

Schmidt gives a very complete discussion of the details of dif- 
ferentiation. 

Prognosis. Of the cases collected, Leube’s and my own recovered. 
The 2 cases of doubtful etiology and pathology recovered after 
nephrectomy. Bilateral renal infarction occurred in 7 cases, 
in 5 of which marked suppression or anuria resulted in death. 
Other embolic lesions appeared to have caused death in 4 cases. 
In 1 unilateral case the cause of death is not clear; in 1 suppression 
occurred. Although a patient may recover completely from an 
attack of renal infarction the underlying disease places hinr in 
constant danger of subsequent attacks and of other more serious 
embolic or thrombotic accidents. 
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THE STUDY OF VESTIBULAR NERVE FUNCTION IN MYXEDEMA.* 


By Roy A. Bartow, M.D. 


SECTION ON OTOLARYNGOLOGY AND RHINOLOGY, MAYO CLINIC, ROCHESTER, MINNESOTA. 


Tue study of the phenomenon of lowered irritability was sug- 
gested by the occasional finding of nerve deafness in certain myx- 
edematous patients. As we know, myxedema, or hypothyroidism, 
is a condition arising from dysfunction of the thyroid gland and 
manifesting itself by change in weight, cardiac disturbances, dry 
skin, and other visceral upsets, associated with a certain slowness 
in response to external stimuli. 

From time to time additional data have been added to our knowl- 
edge of the interesting condition of myxedema. In recent years 
light has been thrown on the clinical picture of the condition by 
the work of Plummer, and Boothby and Sandiford, along the lines 
of the basal metabolic rate. This work, in conjunction with the 
isolation of the active principle of the thyroid gland by Kendall, has 
been of inestimable value in the manipulation of such cases. The 
literature on the subject has been well combed and brought to 
date by Lisser, who discusses at length the various changes in the 
special senses in cretins and in myxedematous patients. St. Lager 
has reported 5000 cretins in Switzerland and 4000 deaf mutes; 
80 per cent of the latter were cretins. Scholz found that 29 per 
cent of cretins were deaf mutes and that 32 per cent of the others 
were hard of hearing. Hammerschlag, who was one of the first 
arefully to investigate the condition, found peripheral ear changes 
and disturbances in the bone conduction. Various. theories and 
hypotheses have been advanced with regard to the changes taking 
place, such as ossification of the stapes, impaired development 
of the epithelial cells in the ductus cochlearis, and so forth. In 
cases in which the thyroid ghand has developed a dysfunction after 


* Thesis submitted for membership in the American Laryngological, Otological 
and Rhinological Society, 1921. 
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puberty, marked disturbances of hearing are found which can 
readily be distinguished from the endemic variety by the rapid 
and spectacular improvement following thyroid therapy. 

Lisser calls attention to the fact that Wagner supposed the 
impairment in hearing was due to myxedematous swelling of the 
mucous membrane of the middle ear, but Denker found that in 
thyroidectomized dogs, that had become entirely deaf after operation, 
there were no histologic changes of a myxedematous character, 
and stated that the question remained unsettled. It was this 
statement that prompted me to investigate, clinically, the eighth 
nerve tracts by equilibration tests. 

The literature on the subject of myxedema, which is most volumi- 
nous, constantly directs attention to the fact that such patients 
complain of deafness and tinnitus, but nowhere in the available 
literature have I been able to find a single reference based on 
the function of the eighth nerve tracts as demonstrated by the 
Baérany tests. While the results of my investigation may not be 
of paramount value in themselves, they are nevertheless an additional 
bit of datum to the sum total of recorded findings. 

Fifteen cases of myxedema were studied; these had been definitely 
diagnosed as such by the clinical findings in conjunction with 
the various laboratory tests, most noteworthy of which is the 
determination of the basal metabolic rate. I shall not dwell on 
the various changes, such as dry skin, lack of perspiration, and so 
forth, or quote profuse statistical material which in itself is more 
or less confusing, but shall make a preliminary report on the cases 
studied thus far. The equilibration test was made at about the 
same time the basal metabolic rate was taken. Some of the 
patients were placed on thyroid therapy and have reported their 
improvement by proxy. Except in one or two instances they 
have not as yet been tested to note the improvement, if any, in 
the eighth nerve tracts. 


SUMMARY OF CASES. 


Cask 1 (200923).—Mrs. R. O. L., aged forty-nine years, came 
for examination, July 14, 1917, complaining of indefinite gastric 
symptoms and increased weight. The general examination was 
negative. February 28, 1918, the metabolic rate was taken and 
found to be —17 per cent. 

The hearing test showed a slight nerve involvement such as is 
seen with edema of the internal ear. The equilibration test showed 
a definite reduction in irritability, especially on the left side. 
The reduction was most marked in the reaction time. 


Case 2 (235663).— Miss T. R., aged eighteen years, was examined, 
June 20, 1918. She had metrorrhagia and appeared anemic. Her 
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hemoglobin was 65 per cent and her basal metabolic rate, taken 
June 22, was —32 per cent. 

The hearing tests were normal. Equilibration tests showed a 
slight spontaneous nystagmus and delayed induced nystagmus; 
the amplitude also was reduced. The pointing response was of 
doubtful significance. This case shows mainly a reduction in 
time and amplitude of nystagmus. 


CasE 3 (236779).—Mrs. J. H. P., aged sixty-two years, came 
for consultation, July 5, 1918. In the course of examination it 
was found that she had a basal metabolic rate of —32 per cent. 

The equilibration tests showed that the stimuli went through, 
but with reduction in time in nystagmus for horizontal tracts and 
reduction in amplitude for vertical tracts. Hearing tests showed 
an eighth nerve reduction, hearing nothing in Schwabach’s test. She 
was given thyroxin in 0.25 mg. doses three times a day and August 1, 
1918, her basal metabolic rate was + 1 per cent. Symptomatically 
she was greatly improved. A Bérdny test was attempted. The 
hearing had improved. In an attempt to test the tracts with cold 
water she became violently nauseated and the test could not be 
continued. She had a decided sensation of falling. 

This is the only case in the series in which an opportunity was 
afforded to check up after treatment. The findings indicate 
that it may be possible in later studies to demonstrate improvement 
in the results of the Bardny tests. 


CasE 4 (262235).—Mrs. W. A. E., aged forty-nine years, was 
examined, February 28, 1919. She stated that she had noticed 
an increase in weight, palor, and puffiness, and a change in voice 
tone. Her skin was dry and her mentality somewhat retarded. 
General examination was negative, except that the hemoglobin 
was 10 per cent, and the basal metabolic rate was —22 per cent. 

The hearing test showed some reduction in tone appreciation. 
The equilibration test showed no spontaneous nystagmus and a 
reduction in amplitude of induced nystagmus, although time 
reaction was not disturbed. The pointing reaction was not brought 
out, although there was a slight spontaneous fault with the left. 


Case 5 (2§2555).—Mr. F. M., aged thirty-nine years, a farmer, 
came for examination March 4, 1919, complaining of progressive 
muscular weakness of four years’ duration. His skin was yellowish- 
white. His muscular movements had become markedly slower 
and he had difficulty in keeping warm. His basal metabolic rate 
was —4(0 per cent and his weight was 142.5 pounds. 

The equilibration examination showed that in addition to a 
lowered bone conduction, there was no spontaneous nystagmus. 
The nystagmus induced with caloric irrigation showed slight delay 
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and diminished amplitude in the rotatory nystagmus. There 
was almost no vertigo. The pointing was not brought out with 
the head erect in the right horizontal canal, but was well elicited 
with the head thrown back. The left did not respond on the 
right when the left canal was stimulated, but was present with the 
left hand. ° 


Case 6 (270161).—Mrs. W. S., aged forty-five years, was 
examined, July 7, 1920. She had had a thyroidectomy and her 
symptoms pointed to insufficient thyroid function. Her basal 
metabolic rate was —28 per cent. 

The equilibration test was negative. The hearing test was 
normal. The nystagmus time was prompt and the amplitude 
well marked. There was no past pointing fault, save a failure 
to respond on stimulation of the left ear, and past pointing with 
the right hand with the head erect. Other than this discrepancy, 
it might be said that this patient showed very slight, if any, dis- 
turbance as demonstrated by the Baérany test. 


CasE 7 (281940).—Mrs. H. M. A., aged fifty-one years, 
came for examination, August 1, 1919, complaining of general 
lethargy and decrease in weight. She noticed that she had difficulty 
in remembering, that mentally she did not grasp things. Her 
basal metabolic rate was—39 per cent. 

Hearing tests were normal, but equilibration tests showed a 
slight spontaneous nystagmus on looking to right or left and a 
delayed time in after-nystagmus, with reduction in vertigo. The 
induced nystagmus was missing in the verticals even after three 
minutes’ irrigation, although the pointing responses were elicited. 
The horizontal canals gave fair response with tie head thrown 
back. There was no nausea with stimulation. The cerebelli 
were in normal response, but the reduction was largely in the 
midstem. 

Case 8 (284646).—Miss L. W., aged fourteen years, came 
for examination, August 2, 1919, complaining of loss of appetite 
and weight, and considerable weakness. Her parents had noticed 
that she was slow of speech and somewhat mentally dull. The 
examination of the heart, lungs, and kidneys was negative. Her 
hemoglobin was 74 per cent and her basal metabolic rate was 
— 356 per cent. 

The hearing tests were normal. The equilibration tests showed 
a spontaneous nystagmus horizontal. On irrigation the nystagmus 
from the vertical tracts was found to be delayed; the after- 
nystagmus in the horizontal tracts was prompt on the right but 
not induced on the left. There was also a decrease in the past 
pointing response from the left with the head thrown back. Other- 
wise the past pointing was fairly prompt. 
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CasE 10 (307493).—Miss G. H., aged twenty-six years, was 
examined, February 27, 1920. She presented rather an indefinite 
clinical picture, with gradual onset of abdominal distress and 
some increased nervous instability. Her basal metabolic rate 
was —22 per cent; her weight was 119.25 pounds. 

The equilibration tests showed practically normal hearing. 
The patient had a slight spontaneous nystagmus but no pointing 
fault. Under caloric stimulation she showed a delay in responses 
but no nausea. The pointing reaction was not materially inter- 
fered with except the horizontal canal, and it should be noted 
that the degree of amplitude in the nystagmus induced was less 
than with the head thrown back. There was no tendency to 
falling. Irritability was reduced. 


CasE 12 (324843).—Mrs. M. F. T., aged sixty-seven years, 
‘ame for examination, July 16, 1920, complaining of abdominal 
distention, constipation, shortness of breath, puffiness under 
the eyes, and swelling of the extremities. The routine examination 
revealed a basal metabolic rate of —17 per cent, July 23, and— 26 
per cent, July 28. 

The hearing test was normal and equilibration tests showed 
no spontaneous disturbance either of nystagmus or pointing. 
The nystagmus on stimulation was not delayed. There was only 
slight nausea. The past pointing was elicited well, except on stimu- 
lation of the left ear, with the head back, when the left side did 
not respond, although the right was quite pronounced. 


CasE 13 (313335).—Mrs. M. L., aged fifty-seven years, came 
for examination, April 22, 1920. She had a malignant tumor of 
the thyroid. Her basal metabolic rate was —25 per cent. 

The equilibration test showed slight deafness; no spontaneous 
nystagmus or pointing fault. On caloric stimulation she was 
found to have a slight delay in nystagmus time and a slight re- 
duction in past pointing. She was weak and it was doubtful how 
much the hypothyroidism influenced the tests, or whether the 
delayed responses might be explained by the patient’s weakened 
condition. 


CasE 14 (331963).—Mrs. J. N., aged fifty-three years, was 
examined, August 30, 1920. The routine tests were made. The 
basal metabolic rate was —26 per cent. 

The hearing test showed only a slight lowering of bone con- 
duction. Equilibration test showed a slight spontaneous nystagmus 
on looking to the right. On caloric stimulation she was found to 
have prompt responses of good amplitude. There was good 
response in the past pointing. Altogether, this case showed very 
slight changes of indeterminate significance. 
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TABULATION OF THE CASE HISTORIES 
CASE 1 (200923) 


Spontaneous responses 


Hearing. Pointing. Nystagmus. 
Right. Left. Right Left. Right. Left. Up Dowr 
Noise apparent Whisper | Whisper | Touch Touch —_—- — 0 0 
Weber's test... + + 
Rinne’s test 
Schwabach’s test —2 —2 
C-1 —5 —5 
—6 
Calorie test—68° F. 
Remarks: 
Irritability definitely reduced 1 3 7 1/40" « 1’40” 
CASE 2 (235663) 
Spontaneous responses 
Hearing Pointing Nystagmus 
Right. Left Right Left Right Left Up Dow 
Noise apparent Whisper Whisper | Touch Touch ¢ > 0 0 
Weber's test. . + + 
Rinne’s test .. + 
Schwabach’s test Normal | Normal 
C-1 . . . . | Normal | Normal 
C-4 . . . . | Normal | Normal 
Caloric test—68° F. 
Remarks: 
Nystagmus very slight, slowly in- | Touch Touch 7a 1/10” « 1 
duced; irritability markedly re- l 2 
duced 1 1 
Touch Touch — 
CASE 3 (236779) 
Spontaneous responses. 
Hearing. Pointing. Nystagmus. 
Right. Left. Right. Left. Right. Left. Up. Dow: 
Noise apparent Loud Loud Touch | Touch 0 0 0 0 
whisper | whisper 
Weber's test . + + 
Rinne’s test .. + + 
Schwabach’s test —7 —6 
—20 —14 


BARLOW: VESTIBULAR NERVE FUNCTION IN MYXEDEMA 


temarks: 
Responses retarded 


Hearing 

Right 
Noise apparent Whisper 
Weber’s test . + 
Rinne’s test + 
Schwabach’s test Normal 
-10 
Remarks: 

Time normal; amplitude 


sponses markedly reduced 


Hearing 


Right 


Noise apparent Whisper 


Weber's test . 


Rinne’s test .. + 
Schwabach’s test —5 
C-1 Normal 
C-4 Normal 
Remarks: 


Responses delayed, amplitude smal! 


407 


Caloric test—68° F. 


2 2 2/10" 1/15" 
2 Touch > ¢ 
2 
Touch 


CASE 4 (262255) 
Spontaneous responses 


Pointing Nystagmus 


Left Right Left Right Left Up Down 
Whisper Touch Touch 0 0 0 0 
T 
4 
Normal 
6 
6 
Caloric test—68° F. 
and re- | Touch | Touch 4 1/35" \« 1’40” 
l > 
CASE 5 (262555) 
Spontaneous responses 
Pointing Nystagmus 
Left Right Left Right Left Up Down 
Whisper Touch Touch 0 0 0 0 
Normal 
Normal 
Caloric test—68° F. 
Touch Touch 1’5 
Touch Touch 
4 6 
6 — 
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CASE 6 (270161) 


Spontaneous responses 


FUNCTION 


IN MYXEDEMA 


Hearing. Pointing. Nystagmus. 
Right. Left. Right Left Right Left. 
Noise apparent *. | Whisper | Whisper Touch Touch 0 0 
Weber's test . + + 
Rinne’s test 
Schwabach’s test ., Normal Normal 
C-1 Normal Normal 
C-4 Normal Normal 
Caloric test—68° F. 
Remarks: 
Responses normal, slightly reduced 4 4 “™ 130” 
6 
2 4 
4 
Touch 
CASE 7 (281940) 
Spontaneous responses. 
Hearing. Pointing. Nystagmus. 
Right. Left Right. Left. Right. Left. 
Noise apparent Whisper Whisper Touch Touch |}-—— — 
Weber's test. . + 
Rinne’s test + 
Schwabach’s test —4 —3 
C-1 Normal | Normal 
C-4 Normal Normal 
Caloric test—68° F. 
Remarks: 
Rotatory nystagmus not induced 3 2 0 3 0 7 
14 4 
Rotatory nystagmus not induced 2 3 
3 — —— 


Touch 


Up 


Down 


0 
Up. | Dowr 
0 0 \ 


W 


I 
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CASE 8 (284646) 


Spontaneous responses 


Hearing Pointing 


Right Left Right Left Right 
apparent Whisper | Whisper Touch | Touch > 
er’stest. . + 
e’stest .. + + 
vabach’s test | Normal | Normal 
Normal | Normal 
Normal | Normal 
Caloric test—68° F. 
irks: 
ritability reduced throughout; no 4 2 7 14" 
localization 4 l 
5 Touch 
6 
l 
CASE 9 (285377) 
Spontaneous responses 
Hearing. Pointing 
Right. Left Right Left Right 
se apparent Whisper | Whisper Touch Touch « 
ber’s test . + T 
nne’s test + t 
hwabach’s test | Normal | Normal 
. «| Normal | Normal 
. . . | Normal | Normal 
Caloric test—68° F. 
narks: 
No rotatory nystagmus after three 1 3 0 3 
minutes, reduced horizontal; re- l l 
sponses reduced 2 Touch | ——> 
1 Touch 
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Nystagmus 


Left Up 


1’30” 


Nystagmus 


Left Up 


109 


Down 


| 
| < 0 0 
0 
\ > 0 0 
0 3’ 
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Hearing 


Right. 


Noise apparent Whisper 
Weber's test... +- 


Rinne’s test : + 
Schwabach’s test | Normal 
C-1 Normal 
C-4 Normal 
Remarks: 


Responses delayed, 
duced; no nausea 


Hearing 


Right 


Noise apparent Whisper 
Weber's test . Normal 
Rinne’s test .. + 
Schwabach’s test —2 
—2 
—4 


Remarks: 
Responses delayed 
Responses delayed 
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irritability re- 


CASE 10 (307493) 


Spontaneous responses 


Pointing 


IN MYXEDEMA 


Nystagmus. 


Left Right Left Right. Left Up D 
Whisper Touch Touch ‘ . 0 
+ 
+ 
Normal 
Normal 
Normal 
Caloric test—68° F. 
6 4 
2 3 
4 4 > é 
CASE 11 (308604) 
Spontaneous responses. 
Pointing Nystagmus. 

Left. Right Lef« Right Left Up ) 
Whisper Touch Touch 0 0 0 
Normal 

+ 

—2 

—7 

Caloric test—68° F. 

3 5 
1 4 > ‘ 
3 5 
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CASE 12 (324843) 


Spontaneous responses 


Hearing Pointing Nystagmus 


Right Left 


tight Left Right Left Up Down 
Y apparent . Whisper Whisper Touch Touch 0 0 0 0 
\\ rs test é + + 
stest . + + 


schwabach’s test Normal | Normal 
Normal Normal 
Normal | Normal 


Calorie test—68° F. 
irks: 
ne delayed; amplitude small 10 8 3 - 115” 
10 6 
10 6 > 
10 Touch 
CASE 13 (313335) 
Spontaneous responses 
Hearing Pointing Nystagmus 
Right Left Right Left Right Left Up Down 
se apparent Whisper Whisper Touch Touch 0 0 0 0 
Weber's test . t 
ne’s test + 
Schwabach’s test Normal Normal 
. . | Normal 12 
. . | Normal 2 
Caloric test—68° F. 
iarks: 
Responses slightly delayed 2 2 a 1/10” 050" 


‘esponses delayed 


> ¢ 


412 BARLOW: 


VESTIBULAR NERVE 


FUNCTION IN MYXEDEMA 


CASE 14 (331963) 


Spontaneous responses. 


Hearing. Pointing Nystagmus 
Right. Left. Right. Left Right. Left. Up ) 
Noise apparent Whisper | Whisper | Touch | Touch 1) 0 0 
Weber's test . Normal | Normal 
Rinne’s test + 
Schwabach’s test —6 —6 
C-1 Normal | Normal 
C-4 Normal | Normal 
Caloric test—68° F. 
Remarks: 
Responses fine in character, prompt 6 4 7™ 0/45" « 0/35" 
1 4 
Responses prompt; slight nausea 5 4 > ¢ 
4 1 
CASE 15 (359522) 
Spontaneous responses 
Hearing. Pointing Nystagmus. 
Right. Left. Right. Left. Right. Left. Up 
Noise apparent Whisper | Whisper | Touch Touch «<—— 0 0 
Weber's test... + + 
Rinne’s test .. + + 
Schwabach’s test —2 —2 
C-1 —10 
C-4 -3 —2 
Caloric test—68° F. 
Remarks: 
Responses somewhat slow Touch Touch 
9 0 3 « 1’45 


2 
2 
2 
3 
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On the Barany sheets it may be noted that retardation in response 
was demonstrable in 73 per cent of the cases. Cases 1, 2, 7, 8, 9, 
10, and 15 show spontaneous nystagmus. Lowered bone con- 
duction* was noted in Cases 5, 7, and 14 only. “Lowered bone 
conduction” indicates that bone conduction was demonstrated 
to be lowered in an otherwise normal hearing test, or lowered out 
of proportion to the rest of the hearing test. There was no spon- 
taneous pointing fault noted. 

The caloric test consisted of irrigating the ear with water at 
68° F. The nystagmus produced, if any, was recorded; the past 
pointing test was then made, the head was thrown back, and the 
nystagmus, if any was noted; the past pointing test was again 
made. The most prominent finding was that of a delayed response 
in time or a reduction in amplitude of nystagmus or past pointing, 
or a combination of all. The degree of retardation was variable, 
as, for instance, in Case 15, in which nystagmus was absent when 
the right ear was irrigated and past pointing fault was not noted 
with the head erect, as compared with Case 6, in which the nystag- 
mus was prompt on the right and responses fairly normal. Case 
7 gave no response to stimulation with the head in an erect position 
with nystagmus, but nevertheless, the stimulus penetrated sufficiently 
to produce a past pointing fault, with the exception of the left 
hand and on stimulation of the right ear. In this case, however, 
with the head thrown back a prompt response was obtained in 
the nature of a horizontal nystagmus and a well-marked past 
pointing response. In Cases 1, 2, 3, 8, 10, 11, and 13 there was 
a generalized retardation or reduction in response to caloric stimu- 
lation. In Cases 2, 4, 5, 12, and 14 a reduction in amplitude of 
the nystagmus and after-nystagmus was found. In Case 3 the 
responses were retarded, the past pointing test with the right 
hand and on stimulation of the left ear was not elicited, and the 
past pointing tests throughout were somewhat reduced. The 
patient was placed on thyroid therapy and was found within 
four weeks to have a basal metabolic rate of +1 per cent. She 
was symptomatically improved, but an attempt to test with the 
equilibration method was unsuccessful because she was made 
extremely nauseated and dizzy by the stimulation. In only this 
one case in the series was it possible to note the effect of the thyroid 
therapy, but the difference was sufficient to warrant the suggestion 
that, possibly, thyroid therapy would be beneficial in all of the 
cases. 

In analyzing these cases it was found that the degree of dis- 
turbance in the basal metabolic rate in no way indicated the changes 
that were noted by the Baérany test. The changes are not con- 
stant, they are not localized to any one region, and are not of the 


* The author published an article on lowered bone conduction test in 1918. 
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same degree throughout. I believe- that -the tests demonstrate 
the fact that myxedema is a condition in which, besides the 
other changes, there are disturbances of response to stimuli in 
the eighth nerve tracts which coincide with response to stimuli 
in other nerve tracts. The exact nature of the pathologic con- 
dition causing this disturbance is a matter of conjecture. It may 
possibly be due to edema of the nerve, to the associated anemia, 
or it may be a combination of these associated with what may be 
‘alled a psychical disturbance or high-grade weakness in the higher 
centers. 

Conclusions. 1. In cases of myxedema there is a definite clinical 
vestibular picture which can be demonstrated by the equilibration 
tests and is in the nature of a delayed response to stimuli. 

2. There is no relationship between the basal metabolic rate 
and the degree of this retardation. 

3. The one case noted suggests the possibility that this clinical 
picture may be improved by thyroid therapy. 

4. These cases are sufficiently interesting to warrant further 
investigation. 

5. The foregoing data may be of very little value in itself, but 
add materially to the sum total of clinical information. 
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THE TREATMENT OF THE SYPHILITIC LIVER AND HEART: 
A THERAPEUTIC PARADOX. 


By Upo J. Witz, M.D., 


UNIVERSITY HOSPITAL, ANN ARBOR, MICHIGAN, 


THERE is no field of organic disease in which a prognosis under 
known given conditions is more difficult than in certain forms of 
visceral syphilis. While syphilitic infection, both acquired and 
hereditary, affects every viscus, there are two forms of visceral 
involvement which stand out, by reason of enormous relative fre- 
quency, to all others. These are the various forms of hepatic and 
cardiovascular syphilitic disease. Take away these two great 
incidents in the sequele of constitutional syphilis and the remain- 
ing clinical pictures of visceral luetic disease would play a relatively 
small part in clinical pathology and practice. 

It is an accepted fact, and one which makes the whole problem 
of the diagnosis and treatment of visceral syphilis more difficult, 
that extensive disease may exist without any clinical manifestations. 
How common, indeed, is it to find at the post mortem in those dead 
from old age, accidents or from other causes, the evidence of syphilis 
in either liver or heart, or both, sufficient, apparently, to have 
caused marked clinical symptoms from their extensive pathology, 
unsuspected during life and revealed only at the necropsy. On the 
other hand how frequent is it to find serious disease with marked 
symptoms and relatively insignificant changes in the viscera at 
the post mortem. Prognosis, therefore, cannot be estimated 
except in a very general way by the apparent extent of damage 
which is manifest. 

Viewing both the syphilitic liver and the syphilitic heart in their 
various phases as distinct entities, the therapeutic problem con- 
nected therewith is made increasingly difficult and more delicate, 
by the fact that under given like conditions no two cases can be 
accurately estimated with regard to prognosis. 

The tremendous accession to our knowledge of the clinical 
pathology of syphilis during the last decade may be attributed to 
three distinct factors: The discovery of the parasite, the employ- 
ment of the complement-fixation test to diagnosis and the intro- 
duction of arsenic compounds as specific therapeutic agents. An 
enormous awakening of interest in the whole problem of syphilis 
dates itself from the almost simultaneous appearance in medical 
practice of these important discoveries. The clinical pathology 
of syphilitic infection was broadened to include pictures which 
hitherto were accepted as either possibly being associated with 
syphilis or in some cases in no way connected with it. In no 
field of medicine have the boundaries of our knowledge been 
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extended further than in the newer conception of the syphilitic 
pathology of the heart and liver. 

It is difficult to say that the clinical incidence of syphilitic 
hepatitis and cardiac disease is more frequent today than before, 
and their apparent greater occurrence, as well as the manifestations 
of neurosyphilis, is assuredly explainable upon the basis of more 
careful examination and the greater inclusion into syphilitic path- 
ology of the various functional and organic diseases of these organs. 

It may perhaps be recalled that with the introduction of the 
original salvarsan preparation, it was distinctly stated in the direc- 
tions concerning its administration, that cardiac disease and other 
visceropathies constituted a contraindication to the administra- 
tion of the drug. Striking results, however, in all forms of 
syphilis have led to the gradual abandonment of this early pre- 
‘aution, and today it may be stated that the vast majority of 
syphilitic patients, including those with diseased hearts and livers, 
at some time or other receive intravenous arsenic medication, in 
many cases even to the exclusion of other forms of treatment. 
The great danger, anticipated perhaps by few, of the exaployment 
of anything approaching a specific lay in the possibility of the 
development of a routine or of a “rule-by-thumb” method of 
treatment. For the most part it may, I believe, be stated that 
cases now regarded as those of syphilis are treated more or less 
routinely. Less regard is given the patient as an individual and 
smaller consideration given to that particular form of the disease 
which might be predominant in the clinical pathology. To a great 
extent the dispensary and the hospital, the need of treating a large 
number of patients in a given time, may be held accountable for 
the marked tendency to routine rather than individual treatment. 

My own experience, | must confess, has not been entirely free 
from a tendency in this direction, and together with most others 
it has up to within a, short time been my custom to employ, at 
least some time during the course of the syphilitic’s life, one or 
more courses of intravenous arsenic medication. 

It is particularly to the employment of this form of medication 
in connection with cardiovascular and hepatic syphilis that I would 
direct attention. I have been impressed, in discussing with older 
clinicians and in reviewing the literature of pre-salvarsan days, 
with the fact that either cardiovascular and hepatic syphilis 
have materially changed in their prognostic outlook, or else they 
were more intelligently and better treated in pre-salvarsan days 
than they are today. 

The first premise, namely, that the picture has materially changed, 
is hardly tenable. We are therefore confronted with the second, 
and it would be well to inquire a little further into the factors and 
reasons for this. At a day when we know infinitely more con- 
cerning the pathology of cardiac syphilis and syphilis of the liver 
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in their various phases, at a time when we are possessed of im- 
proved methods of treatment, it at first may seem strange that 
our patients have not benefited accordingly. 

In regard first to liver syphilis: The incidence of this may be 
said to be second only in frequency to that of syphilis of the heart. 
Considering its frequent accidental finding at the postmortem, 
it is evident that its incidence is far higher than might be deduced 
from clinical experience. 

At the outset it might be stated that great confusion exists in 
the correlation between the pathologic and the clinical pictures of 
liver syphilis. The pathologic status of the condition, moreover, 
is a confused and debatable field among pathologists. It may be 
accepted that syphilitic hepatitis is due on the one hand to true 
involvement of the parenchyma, and on the other to primary involve- 
ment of the bloodvessels with secondary changes in the parenchyma. 
Undoubtedly most cases combine both features. In the strictly 
parenchymatous involvement we may now distinguish early and 
late forms. The early form is manifested by mild jaundice, transi- 
tory and significant only in its possible bearing upon later involve- 
ment. The severe form leads to acute yellow atrophy (icterus 
gravis syphiliticus). Various types of late hepatic syphilis are 
described as pathologic entities which do not in fact have their 
clinical analogues. To attempt to differentiate these as clinical 
pictures leads to inevitable confusion. In the gross and micro- 
scopic anatomy of hepatic syphilis certain facts stand out which 
if recognized and emphasized would lead to a more clear under- 
standing of the clinical phases of the disease. 

Late liver syphilis is either diffuse or circumscribed. The diffuse 
form, consisting of multitudinous infiltrates or miliary gummas, 
leads to an interstitial fibrosis. The more circumscribed form, 
consisting of isolated infiltrates and larger gummas, leads spon- 
taneously or under treatment to localized fibrosis. The end- 
result in either case is identical, a more or less cirrhotic liver. The 
combination of these two forms is certainly more common than 
is either one alone. 

Reconstructing the pictures clinically, therefore, one may have a 
small atrophic liver, with or without ascites, and resembling the 
Laennec type, and a lobulated, either hypertrophic or atrophic liver, 
cirrhotic only in places, resulting from the circumscribed type. To 
this latter is given the name “hepar lobatum.’’ The question of 
the size of the liver depends not so much upon the form of cirrhosis 
present as upon the time when the patient is seen. Hypertrophy 
may be seen early, to be followed later by atrophy, either spontane- 
ous or under the influence of treatment. The clinical aspects in a 
given case depend upon the appearance in one case of tumor, and in 
the other of obstructive portal circulation leading to ascites, and the 
combination of these two pictures. There is no reason for a more 
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detailed description of the various symptoms which may or may 
not be present with syphilitic cirrhosis. These are familiar to all 
clinicians of experience. 

There are certain mechanical factors present in these cases, 
however, which are of vital importance in the treatment and which 
affect the prognosis of a given case. The end-result of all syphilitic 
processes is.a fibrosis. This fibrosis is materially hastened by 
energetic treatment. The process of repair in a parenchymatous 
organ in which fibrosis is going on depends upon its ability to 
recuperate by hypertrophy or by reproduction of its substance. 
The latter two functions are distinctly slow processes. Treatment, 
therefore, directed to a diseased organ in which the inevitable and 
ultimate result, both of the disease and of the treatment, is the 
production of a scar, should be of the type which leads to a slow 
rather than a rapid process of repair. 

Brilliant results are occasionally achieved in one or the other 
type of syphilitic hepatitis by energetic and intensive treatment 
embodying the use of arsenic preparations. This cannot be denied. 
The consensus of opinion is that, compared with other forms of 
hepatic disease, syphilitic hepatitis has an admirable prognosis. 
I wish to concur in this view so far as it applies to the focal types, 
that is, gummous hepatitis, hepar lobatum and to certain cases 
of the interstitial type. During the past ten years I have had a 
very unusual opportunity of studying many cases of hepatic syphilis 
in its various forms. Given equal conditions I have been struck 
with the great difference in the prognosis in the various cases of 
the same apparent type. From the standpoint of prognosis | 
find myself able to separate the cases broadly into three types: 
First, syphilitic cirrhosis in which gummous tumors predominate. 
In a general way the prognosis of this condition stands out as the 
best of the three types. Second, combined gummous involve- 
ment and extensive interstitial hepatitis. In this type as well as 
in the purely interstitial, non-gummous type an apparent paradox 
in treatment occurs, particularly when such treatment is intensive. 
The patients improve with regard to their syphilis and get worse or 
die of their cirrhosis. 

The apparent improvement which one may see in any case of 
visceral syphilis upon the institution of intensive treatment is 
not difficult to understand. The predominating clinical feature 
is but one phase of a widespread constitutional infection. A 
patient with hepatic syphilis, therefore, may feel decidedly better, 
his appetite returns, his vascular tone may be better, his color 
improve, and yet the predominating feature, the hepatic syphilis, 
may immediately become worse. I believe it may be stated that 
this is a general experience when the treatment is too intensive 
and when the process of repair is materially interfered with by 
the rapidity of connective-tissue replacement. It has been a 
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common occurrence in my experience for a patient with syphilitic 
hepatitis to develop his first ascites following the administration 
of salvarsan. ‘Together with this there may be an intensification 
of the existing jaundice and a rapid disintegration of the liver, 
with increasing cachexia of the patient and early death by failure 
of metabolism. In the same type of case more conservative 
therapy in the form of mercury and iodide would have resulted in 
more gradual cicatrization, during which time compensatory 
hypertrophy might possibly have occurred in various unaffected 
portions of the organ. Portal obstruction might have been obviated 
and the patient’s ultimate prognosis materially influenced for the 
better. 

Another factor of extreme importance lies in the estimation of 
liver function. If it were possible by any accurate method to 
estimate the working capacity of this organ much might be learned 
with regard to what drug it could best tolerate. We must at this 
time be convinced of the fact that even to an apparently normal 
liver the administration of arsenic preparations is not without 
some danger. Indeed a particular type of jaundice, even in known 
non-syphilitic cases, can occasionally be produced, undoubtedly 
by the retention of arsenic in the liver, due possibly to preéxisting 
disease. With manifest lesions, therefore, in which one can with 
probability assume a marked degree of dysfunction, it becomes 
extremely hazardous to employ a substance which in itself may 
be said to be hepatotoxic, in attempting to alleviate the existing 
pathology. As an example of the effect of intensive regimé embody- 
ing the use of arsenic preparations I beg to submit the brief 
histories of the following cases, which are typical of those of 
the class which I am describing and the study of which has led 
me to the above conclusions. 


Case I.—The patient, a man, aged thirty-three vears, entered 
the hospital on June 13, 1919, complaining of swelling of the feet 
and legs and swelling of the abdomen. The syphilis was con- 
tracted fifteen years previously; treatment had been indifferent. 
One year previous to admission the onset of the disease appeared 
with a general anasarca. On examination he was found to be 
markedly emaciated and anemic, slightly jaundiced and to have 
an ascites and edema of the scrotum. The spleen and liver were 
both enormously enlarged, firm and hard, with no apparent inden- 
tations or nodes on the surface. There was no evidence of cardiac 
disease, but the lumbar puncture denoted associated cerebrospinal 
syphilis of the arterial type. In addition he had an old nasal 
perforation. This patient was given injections of salvarsan, six 
in number, with a most remarkable improvement in appetite and 
an improvement in his color and general well-being. 

Notwithstanding the fact that he became a bed patient and bad 
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proper diet and rest, his ascites became astonishingly increased. 
Immediatedly following his last treatment it became necessary to 
tap him almost every five or six days, and from June 22, 1919, 
to November 7 over 14C,000 cc. of fluid were removed from this 
patient’s abdomen in twenty-six paracenteses. A few weeks 
before the end of his stay in the hospital he was placed upon the 
cautious administration of mercury and iodide of potash, with 
most marked improvement in his ascites, and he was eventually 
discharged free of fluid in the abdomen. A recent report received 
from him indicates that he is now entirely well and has resumed 
his occupation. 

His striking improvement in tone, appetite and general well- 
being can probably be ascribed to the effect of treatment on the 
syphilis existing outside of his liver. The more serious aspects of 
his hepatic disease were undoubtedly due to the mechanical causes 
resulting from a too rapid absorption of syphilitic tissue, its re- 
placement by scar and the rapid shrinkage of the whole organ, 
associated with the possibility of a toxic effect of the arsenic on the 
remaining normal liver tissue. His ultimate recovery can with- 
out doubt be ascribed to the residual functioning portion of his 
liver, which fortunately escaped the ensnaring of the new-formed 
scar as well as the toxicity of the arsenic. I have in mind less 
fortunate cases, however, in which with far less clinical mani- 
festations the increasing liver dysfunction, accompanied by ever- 
increasing ascites, led to a fatal issue. 

Within the past month I have seen a case in an apparently 
healthy individual who, following two injections of neoarsphenamin, 
developed first the onset of apparent acute nephritis. Within 
two days after the onset coma developed, and this was succeeded 
by delirium and mania, cyanosis, slight jaundice and death after 
a stormy course in four days. The only clue to the hepatic path- 
ology of this case lay in slight tenderness and rigidity over the liver 
region. At the autopsy the picture was that of interstitial hepa- 
titis with beginning acute yellow atrophy and striking syphilitic 
changes of the heart and aorta. 


As illustrative of the effect of salvarsan upon combined syphilitic 
cirrhosis and tuberculosis the following is cited: 


Case II.—The patient, a man, aged forty-two years, entered 
the hospital on April 11, 1919, complaining of jaundice and loss of 
weight and weakness. His syphilis dated twenty years previously, 
at which time he had had indifferent treatment. Two years 
previous to admission he became slightly jaundiced and began to 
lose greatly in weight and strength. On examination he was 
found to have an extremely large liver, very hard and irregular, 
giving one the impression of linear scarring on its surface. The 
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spleen was markedly enlarged. The heart was negative to physical 
examination, but there was an extensive pulmonary tuberculosis 
demonstrated by physical signs and by frequent sputum exami- 
nations. Following very cautious administration of neoarsphen- 
amin, the largest dose being but 3 gm., the patient’s abdomen began 
to fill. Paracentesis yielded about 1000 cc of fluid and was followed 
by rapid refilling of the abdominal cavity. Following this the 
patient rapidly deteriorated, became more markedly jaundiced, 
extremely weakened with rapid loss of weight, and exitus occurred 
five or six weeks later in stupor, with extreme emaciation and 
ever increasing anemia. At the postmortem chronic pulmonary 
tuberculosis, intestinal, mesenteric and peritoneal tuberculosis 
and miliary tuberculosis in the liver, spleen and pancreas were 
found. ‘ In addition to this he had a typical hepar lobatum, exten- 
sive syphilitic cirrhosis and syphilitic myocarditis and aortitis, 
the latter two not suspected during life. With the combined 
picture of extensive tuberculosis it is perhaps difficult to say in 
this case that the outcome would have been different had the 
treatment been more conservative. I am impressed, however, 
from a rather large experience with cases in which tuberculosis 
and syphilis are combined, that neither is markedly benefited by 
an energetic treatment employing the use of the salvarsan 
derivatives. 


In the absence of laboratory data giving us a clue as to the 
functional capacity of the normal and diseased liver it seems 
injudicious to employ in the treatment of any form of syphilitic 
disease any form of therapy in which the ultimate process of the 
disease is anticipated, so to speak, by the effect of the treatment. 
A gradual resorption seems to result in a better functioning organ 
than follows a rapid absorption and disintegration of the diseased 
processes. Treatment, therefore, leading to the former would 
seem to be more desirable and a more rational course to pursue. 
I believe that salvarsan has no place in the treatment of liver 
disease. That it can, in certain cases, produce brilliant results, 
and this must be admitted, is due not to the treatment but 
rather in spite of it and speaks for the functional reserve of the 
diseased organ in the particular case. Unfortunately, however, 
this reserve cannot be estimated. The dictum “Treat intensively 
and intelligently” in syphilitic disease requires, I believe, modifica- 
tion when the disease presents itself with predominant findings in 
the liver. The intelligent handling of such a case consists not in 
the intensive form of treatment but in a more conservative plan, 
remembering the mechanical processes which might prevent a 
happy result and with due regard to as yet immeasurable physiologic 
functioning. 

Syphilis, as it affects the heart, has fully as diversified a group 
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of pathologic pictures as occurs in the liver. As in the latter organ, 
however, the pictures represent different phases of the same rather 
than different conditions. Syphilitic myocarditis, for example, 
viewed pathologically, may be the result of diffuse interstitial 
infiltration, the disintegration and absorption of multiple minute 
gummas, degenerative changes near the terminals of the coronary 
arterioles, and muscle degeneration and replacement following 
obstruction or obliteration of the minute coronary vessels (myelo- 
malacia). 

Clinically, however, these varied pathologic processes present 
themselves as more or less severe grades of myocardial disease. 
Quite apart from these are the various pathologic findings in and 
about the base of the aorta and the aortic ring as well as those on 
the aortic flaps, giving the clinical picture of varying degrees of 
aortitis and aortic regurgitation. Coronary involvement, a still 
third pathologic and clinical picture, is probably so universally 
associated with myocardial disease that its clinical syndrome may 
be regarded in the symptom-complex of myocarditis. Endocardial 
changes involving the other valve cusps have been described, but 
are of such rare occurrence that, viewed from the standpoint of 
frequency, they may be disregarded here. As Harlow Brooks has 
properly pointed out, the regular, almost universal association of 
myocardial disease with aortic aneurysm in any form, and aortitis, 
brings these two conditions into a prominent place in the consider- 
ation of cardiac syphilis. Broadly speaking, therefore, clinical 
syphilis of the heart resolves itself into a consideration of the 
symptoms dependent upon myocarditis, arotic regurgitation, 
aortic aneurysm, syphilitic aortitis and coronary disease. It is 
highly probably that none of these conditions exists alone. Disease 
of the heart muscle may be said to be almost concomitant sooner 
or later with all of the aforementioned. As Brooks and others 
have properly brought out, the treatment, of the syphilitic heart 
resolves itself into two distinct factors; the syphilitic infection 
on the one hand and the cardiac defect on the other. These two 
completely distinct problems suggest at once that the proper manage- 
ment of such cases necessitates a knowledge on the one hand of the 
physiologic pathology of the heart and its treatment and on the 
other hand a broad comprehensive knowledge of the systemic 
disease. Herein, I believe, lies the explanation of the fact that 
today medical men are not as well equipped for, nor are giving as 
intelligent treatment to such cases as were their predecessors of 
two or three decades ago. Today not only has the periphery of 
our knowledge concerning syphilis been tremendously extended, 
necessitating the development of specially trained men in this 
disease, but the field of internal medicine has reached far into the 
realm of biochemistry and physiologic pathology. The inevitable 
result has been that the syphilologist, highly specialized but 
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lacking modern diagnostic methods of cardiac disease, treats the 
vases from the standpoint of the general infection, and too little 
attention is paid to the predominating dysfunction, namely, the 
diseased heart. Viewed from the other side, the internist, fully 
equipped with modern methods of cardiac investigation, naturally 
finds his chief interest in the predominating feature, namely, the 
diseased heart, and the extensive associated constitutional features 
of the case are oftentimes slighted in its treatment. 

Surely a happy medium suggests itself for the correction of this 
natural tendency to error. The cases should be studied and treated 
from the standpoint, first, of the disease, and secondly, from the 
cardiac defect. In hospitals the ideal can be achieved when the 
case can have the benefit of the combined efforts of those properly 
equipped. 

It is entirely apart from my purpose, and I am unequipped by 
training, to discuss the treatment of the cardiac defect in a given 
“ase. 

From a-rather extensive experience, however, in the manage- 
ment of such cases as have been described above, in collaboration 
with those admirably equipped to treat the cardiac defect, I have 
reached some very definite conclusions as to what constitutes the 
intelligent treatment of cases of cardiac syphilis. 

My experience with salvarsan in these cases dates almost from 
the time of the introduction of the drug, notwithstanding the 
instructions which were sent out with the early packages, that 
cardiac disease constituted a contraindication. As I stated before 
I believe this fundamental error is largely practised, and few cases 
of syphilis are, indeed, denied at some time during their course the 
benefits which might be derived from the intravenous administration 
of salvarsan. Indeed so universal has this become that patients 
actually demand that form of treatment and view with suspicion 
any tendency to withhold it from them. 

Even with due regard to the warnings concerning the contra- 
indication of the drug, many cases of unsuspected non-symptom- 
atic cardiac syphilis receive salvarsan; notably as is true of the 
very early cases of myocarditis in which the symptoms only become 
manifest after the treatment. It must be recalled at this point 
that actual cardiac syphilis in the very early months of the infection, 
coincident, indeed, with the exanthem, may be present either 
without any symptoms or with such slight clinical findings as 
arrhythmia and tachycardia. This last group of cases, however, 
probably does not present the serious problem that the later ones, 
in which the cardiac defect is the predominating feature of the 
‘ase do, and brilliant results perhaps may be achieved in these 
cases with the intensive form of treatment. I have in mind, how- 
ever, one case in which such treatment resulted in heart-block 
and in a marked accentuation of early suggestive features, so that 
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well-developed myocardial disease resulted in the first year of 
the infection. 

In the early forms of myocardial disease also, and in many 
cases of aortic regurgitation, both compensated and decompen- 
sated, I have seen extraordinarily happy results from the use of 
the intensive administration of intravenous arsenic medication. 
As in syphilis of the liver, however, it is impossible to say in a 
given group of cases just exactly how an individual may react. 
Thus it has been my unfortunate but instructive experience to 
note in cases in which a happy result might be expected, intra- 
venous medication has resulted in decompensation or acute dila- 
tation and failure in the myocardial and aortic groups. Two 
cases of aneurysm in my experience have ruptured, and numerous 
cases of aortitis and of coronary disease have become unfortunately 
worse in regard to the cardiac aspect of their condition. 

It is not difficult, I think, to find the source of the explanation 
for these unfortunate accidents. Taking the group of myocardial 
cases and discussing them now solely from the standpoint of syphilis, 
| have been impressed with the fact that these hearts untreated 
are frequently better functioning organs than when subjected to 
violent intensive therapy. There is at least some reason for believ- 
ing that mechanical causes may explain this. The syphilitic 
infiltrates, particularly in the more diffuse form, while they un- 
questionably materially weaken muscle tone and function, have, 
as is well known, a certain degree of elasticity. Their rapid re- 
placement or disintegration may lead to actual gaps and to such 
a rapid fibrosis that many otherwise normal heart-muscle cells 
disintegrate or are snared off in the cicatrizing process, and the 
result is further embarrassment, most often manifested by acute 
dilatation. Compensatory hypertrophy is, perhaps, nowhere seen 
so admirably as in the heart muscle. A compensatory hypertrophy, 
however, requires time, and means the slow absorbtion of dis- 
eased process and the slow recuperation of non-diseased muscle 
fibers. This, I believe, can be achieved, and is when the syphilitic 
heart is treated from the standpoint of its syphilis, at least slowly, 
and due attention is paid to it from the side of the defect. Not 
only may it be stated that the intensive treatment of the syphilitic 
heart is injudicious because of mechanical reasons, but such treat- 
ment is, indeed, at entire variance with what might properly be 
regarded as the effort to keep and enhance a cardiac reserve, which 
is the aim of the treatment directed to the defect alone. Another 
factor, at least of some possible bearing in producing acute failure, 
is the introduction into the blood stream of a not inconsiderable 
amount of fluid. This applies, of course, to preparations of the 
so-called “old salvarsan” derivatives, which necessitate the intro- 
duction of 100 ce or more of fluid. 

It has been possible for me, in individual cases in which for 
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other reasons I have withheld salvarsan and its derivatives and 
employed more conservative forms of treatment, as well as in 
groups of cases in which | intentionally withheld the drug, to 
compare such groups with those treated more intensively. In 
both types of cases I have had the benefit of expert advice on the 
part of my associates in internal medicine who have treated the 
cases with me from the standpoint of the cardiac defect. In not 
a single case that I can recall of either aortitis, myocarditis or 
aneurysmal disease can it be stated that any untoward accident 
happened immediately following the institution of the treatment. 
In fact the reverse may be said to have been the general rule. 
Improvement, slow to be sure, almost invariably took place. On 
the other hand it must be stated that the improvement in the 
patient’s general condition was not so striking in cases treated 
more conservatively, for example, with mercury and iodide. It 
has been a not infrequent occurrence for patients treated inten- 
sively to have an immediate betterment of their general condition, 
a better color and a feeling of general well-being. This, in every 
case, I believe, is due to the effect of the treatment upon foci else- 
where, which have been dispersed, and to a general effect upon 
the circulation. Such a change is not so apt to occur when iodide 
and mercury are given—at least the change, if it does occur, is 
usually later, and particularly after the drugs have been with- 
drawn. 

The remarkable improvement in general following the arsenic 
treatment has often been followed in some cases by a most rapid 
deterioration, with evidences of accentuation of the original cardiac 
defect. Here one can only surmise at two possible explanations, 
both of which are probably factors: First, that the syphilitic 
products have been too rapidly replaced by scar tissue, or, second, 
that their rapid disintegration has produced a chemical change 
deleterious in its effect on the local lesion. 

Here, therefore, as in liver syphilis, we are confronted with the 
remarkable paradox that the patient gets well or better of his 
syphilis, and may die as the result of the dispersion of his syphilitic 
cardiac lesion. 

I should like briefly to summarize a few cases illustrative of the 
above conditions: 


CasE I.—Syphilitic Aortitis. The patient, a man, aged forty- 
four years, entered the hospital on March 23, 1920, having been 
transferred from the department of medicine with a diagnosis of 
syphilitic aortitis. He denied knowledge of syphilis. His present 
trouble manifested itself as shortness of breath two years previous 
to admission. This became more marked until, on admission, 
he could not lie down for more than an hour at a time, nor could 
he give himself the slightest exertion without developing a marked 


426 WILE: TREATMENT OF SYPHILITIC LIVER AND HEART 


dyspnea. In addition he had considerable palpitation and some 
precordial pain. The clinical findings were those of aortitis and 
typical regurgitation. The patient received two injections of 
small doses of neoarsphenamin, only 2 gm. to which he immediately 
reacted with marked improvement. His symptoms and _ pains 
disappeared, his dyspnea, while present, was markedly less, and in 
a short time he was dismissed from the hospital for observation. 
Within a very brief time the patient returned completely decom- 
pensated, and it was only with the greatest difficulty that his 
reserve was brought up to such a point that he could again leave 
the hospital. His second respite was even shorter, and he has 
returned twice since, both of which times he was in so desperate 
a condition that it was believed he could not recover. At the 
present writing he is still living but without any reserve, and 
practically bedfast. 


Case I].—Tabes Dorsalis, Aortitis, Aneurysm of the Arch, Both 
Unsuspected. The patient, aged forty-six years, entered the 
hospital for treatment for syphilis. His infection dated back 
some twenty-four years, at which time he had had indifferent 
treatment. His present trouble began four years ago with failure 
of eyesight and pains. On examination he was found to have a 
typical tabes dorsalis, with all the classical findings. This patient 
received but two injections of arsphenamin, 3 gm. and four and 
five-tenths respectively. The second injection was followed by 
severe headache and attacks of dizziness as well as numbness and 
cold sweat. He became very cyanotic and within a few days was 
bedfast. At this time the first suggestion of a cardiac defect 
manifested itself in marked arrhythmia, weakness of the pulse, 
general asthenia and cyanosis and signs of cardiac dilatation. He 
continued in this condition for about three weeks and died suddenly 
in bed during the night. At the post mortem he was found to have 
aortitis, aneurysm, myocarditis and syphilis of the cord and brain. 

This case I believe to be extremely interesting and valuable, 
as showing the regular association of cardiovascular and other 
forms of visceral syphilis, with the predominant findings those 
referring to the nervous system. I have seen frequent examples 
of this, and their occasional occurrence has made me more cautious 
in the use of intensive intravenous medication in cases of neuro- 
syphilis until I have been completely satisfied and have been 
assured by my internist colleagues that such patients are free, or 
apparently so, from evident cardiovascular disease. 


CasE III.—Syphilitic Aortitis and Myocarditis. The patient, 
aged forty-four years, entered the hospital, having been referred 
by the department of internal medicine with a diagnosis of old 
syphilis and aortitis. His infection dated twelve years previous 
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to his admission, and treatment had at that time been indifferent. 
Two years previous to admission he noticed shortness of breath, 
weakness, dizziness and difficulty in walking. These symptoms 
were accompanied by sharp pains in the right side of his chest. 
The clinical findings were those of aortitis and regurgitation, well 
compensated, otherwise negative. This patient received seven 
injections of neoarsphenamin, the largest being only 3 gm. and the 
smallest. 1+. These injections were decidedly small, as I had 
begun to feel when he was treated that maximum dosage must be 
avoided in these cases. Following his injections the patient 
developed typical attacks of angina pectoris, these occurring very 
frequently. They were associated with cyanosis, collapse and 
syncope, so that it was feared that he might die any time during 
the attack. During the patient’s stay in the hospital, some eight 
weeks, he was completely bedfast. Only after all medication had 
ceased and the strictest attention was paid to the cardiac defect 
as such did he show any sign of improvement. Under iodine 
and mercury, which were administered during the latter part of his 
stay, he gradually improved, so that the attacks finally completely 
ceased, his dyspnea disappeared and he was able to be discharged 
from the hospital. 


These cases are but a few of many which I have seen, both in 
the hospital and private practice, in which the result, frequently 
fatal, more often deleterious, could justifiably, 1 think, be ascribed 
to the type of the treatment employed. 

I am a most ardent advocate of the use of arsphenamin in the 
treatment of syphilis. However, notwithstanding the fact that 
brilliant results may sometimes be achieved in cases of severe 
visceral disease, | am of the opinion that it should not be used as 
a routine measure in the treatment of cardiac and hepatic syphilis. 
When indicated in these two conditions it may be used with reason- 
able safety in those cases which have responded to a previous 
administration of mercury and iodide. The great difficulty and 
the necessity for taking a positive stand lies, I believe, in our in- 
ability to properly estimate the new case from the standpoint of 
prognosis when it is first seen. With everything in its favor ap- 
parently, from the extent of the lesion, the shortness of its duration 
and the general well-being of the patient, a case of cardiovascular 
or hepatic syphilis may well turn out to be one with serious or 
even fatal sequele. The converse, of course, must be admitted, 
that cases with the most serious aspects from the standpoint of 
the extent of lesions and general condition of the patient may react 
favorably to intensive treatment. 

In mercury and iodide we have two drugs admirably suited 
for the treatment of cardiovascular and hepatic as well as other 
forms of visceral syphilis. Their action is slow, and this, I believe, 
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is desirable. In all cases their use should be combined with the 
intelligent treatment of the diseased heart, and this can only be 
done in collaboration with the internist. On his part the internist 
may find useful in the management of such cases the very special 
knowledge which the syphilologist has of the various salts of 
mercury, their different uses in different types of individuals, the 
advantage of frequent change and more particularly the manage- 
ment of the constitutional side of the infection. 

In the employment of newer and more potent arsenic prepara- 
tions, which are constantly being introduced, I believe it is safe 
to predict that even greater disaster and more frequent fatality 
may occur when these drugs are used in the treatment of the 
visceral forms of the disease. The syphilized liver and heart, 
in whatever stage of the disease, from clinical experience at least, 
seem to do better when the process of repair is slow and when 
no great strain is placed upon their normal functioning activities. 


ACUTE LUNG ABSCESS TREATED BY THERAPEUTIC’ 
PNEUMOTHORAX. 


By Hersert M. Ricu, M.D., 


DETROIT. 


Tue danger and the high mortality of surgical drainage of pul- 
monary abscess lend importance to the discussion of any method 
which will improve our results in these cases. It has seemed 
worth while, therefore, to report the following experiences with 
the hope that as case-records accumulate we shall be able to steer 
a safe course in the treatment of acute pulmonary abscess. The 
cases here reported are all non-tuberculous. 

Nomenclature. ‘The term lung abscess is a somewhat ill-defined 
expression for intrapulmonary pus. It may be diffuse or cir- 
cumscribed, acute or chronic, gangrenous or not. It is frequently 
an extension from a purulent process in the neighboring tissues, 
as empyema, lateral or interlobar. Its etiology has many items. 
For the purpose of this paper, pus in the lung, the result of burrow- 
ing from an interlobar empyema, ultimately reaching a bronchus, 
is called a lung abscess. There seems to be no single pathologic 
term in English which will describe this condition. Other pro- 
cesses producing free pus in the lung are included under this term, 
the etiologic items being mentioned in the separate case reports. 
This explanatory paragraph is inserted because of the lack of 
satisfactory nomenclature for these conditions, causing confusion 
in the mind of the reader. 
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Case Reports. Case I1.—Miss B., stenographer, aged twenty- 
one years. Bronchopneumonia. Lung abscess. Pneumothorax 
successful. Recovery. 

First seen October 16, 1919. Had been ill with bronchopneu- 
monia six weeks; fever, chills, pain in right chest until it “ broke.’’ 
For one week there had been daily evacuation up to one pint of 
pus, extremely foul smelling. Temperature, range 101° to 104° F. 
Great prostration and weakness. Physical findings showed impaired 
resonance over the lower lobe right lung, surrounded by zone of 
moist rales of great variety. No signs of fluid or tuberculosis. 
Diagnosis of lung abscess or interlobar empyema was made and 
compression of the lung by means of therapeutic pneumothorax 
advised. 

Entered Harper Hospital, Detroit, October 21. Temperature, 
102° to 104° F. Weight, 84 pounds (usual weight, 96 pounds). 

October 24. Pneumothorax attempted in fifth interspace of 
the right axilla. Pleura very thick; strong pleural reflex with 
severe pain; 50 ce sterile air injected, but was obliged to discon- 
tinue because of spasm of diaphragm due to pleural reflex. 

October 25. Pneumothorax in third interspace; 300 ce air 
introduced. Followed by only slight pain, but in a few hours 
by greatly increased cough and expectoration. Seemed much 
better, two days later, but foul sputum continued in small quantity. 

October 30. 250 ce of sterile air. 

November 6. 300 ce of sterile air followed by some pain at the 
base of the right lung. Cough and expectoration disappeared. 

November 9. Patient left hospital apparently well. Weight, 
90 pounds. Sputum repeatedly negative for tubercle bacilli. 
Frequent reports from the patient since up to June, 1921: Has 
remained in good health and without cough or expectoration. 


Cask II.—A. S., lawyer, aged forty-eight years. Simple cold 
followed by lung abscess. Successful pneumothorax. Recovery. 

Never ill in bed since infancy. 

October 23. Had cold. October 25. Went to Oklahoma. 
Had fever, chills, bad cough, sputum became purulent about 
November 2. First seen November 6. Temperature, 100.8° F. 
Paroxysmal cough, odor of sputum extremely foul. Physical 
examination showed an impaired resonance and bronchial breath- 
ing in the right axilla, at 4th and 5th ribs, surrounded by a zone 
of coarse and fine moist rales. Sputum negative for tubercle 
bacilli. 

Entered Harper Hospital November 12. Temperature, 101° F. 
toentgen ray. “Fluoroscopic examination: Chest in erect position 
shows abscess described previously in the right upper lobe. There 
is definite evidence of cavity formation. The right upper lobe 
is apparently immobile. Free excursion of diaphragm on both 
sides.” (Allison) 
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Pneumothorax, anterior axillary line, in 4th interspace; 275 cc 
of sterile air introduced. 

About twenty-four hours later the patient had a severe paroxysm 
of coughing, with evacuation of a large quantity of sputum and 
alarming exhaustion. This was the last of the severe paroxysms 
of cough. 

November 14. Pneumothorax attempted. Slight pleural shock 
from the needle used in giving local anesthetic. No gas given. 

Patient continues to improve. Temperature not above normal 
after November 19. Left hospital November 28. Entirely free 
from symptoms; last seen June, 1921. 

This was a case of interlobar empyema, opening into a bronchus, 
following a simple cold. Nothing else so far as I know can answer 
the roentgen-ray description of a cavity partly filled with fluid, 
later disappearing entirely. Evacuation was induced by very slight 
compression and recovery was prompt and satisfactory. 


CasE III.—Miss K., aged nineteen years. Appendectomy with 
drainage. Influenza. Bilateral bronchopneumonia. Lung abscess. 
Pneumothorax successful. Death. 

Never ill in bed until January 10, 1920. Acute suppurative 
appendicitis; operated in local hospital; drainage established. 

January 25. Said to have had influenza followed by double 
bronchopneumonia. ‘Temperature normal in ten days, then 
chill, fever, pain in region at base of right lung. First seen Feb- 
ruary 22. Temperature, 104° F. Patient emaciated, pale, pant- 
ing, anxious, very weak, pulse 140. Open wound in abdomen with 
foul discharge. Exhausting paroxysmal cough, raising at intervals 
4 to 6 ounces of sputum, extremely foul odor. Examination of 
chest: Relative dulness in irregular area of lower right lung. 
Many coarse, moist, bubbling rales. No evidence of fluid. 

Entered Harper Hospital, February 24. Temperature, 101.4° F. 
Pulse, 132. Symptoms and signs unchanged. Sputum, negative 
for tubercle bacilli; pneumococcus, Type IV. 

March 1. Symptoms continued without improvement, so 
compression was undertaken as a last resort. Pneumothorax 
needle introduced in 4th intercostal space of right anterior axillary 
line. Pleura thickened; no oscillation; in third intercostal space, 
good oscillation and 350 ec of sterile air introduced. Later, coughed 
up several ounces of foul sputum. Felt relieved and coughed much 
less until death the following day from asthenia. No autopsy 
permitted. 

It is obvious that the fatality in this case was not due entirely to 
the lung abscess nor to the pneumothorax. 


Case IV.—Mrs. T., aged thirty-one years; pregnant five months; 
influenza. Interlobar empyema; evacuation into bronchus; suc- 
cessful pneumothorax; recovery. 


RICH: LUNG ABSCESS TREATED BY PNEUMOTHORAX 4351 


Seen February 16, with recurrent paroxysmal cough and great 
expectoration of five weeks’ duration following influenza; preg- 
nant five months; paroxysm very severe, leaving patient exhausted, 
limp and expecting to die. Previous history unimportant. Signs 
of abscess in lower lobe right lung. 

Entered Harper Hospital February 16. Temperature, 103° F. 
Pulse, 120. Urine negative. Sputum negative for tubercle 
bacilli. Pneumococcus, Type IV. Blood: 16,000 white cells, poly- 
nuclears, 52 per cent. Patient did not improve. 

February 18. Pneumothorax needle inserted in midaxillary 
line, 4th intercostal space. Gave 550 ce of sterile air. Very 
severe paroxysm of coughing about six hours after first injection 
of air. Emptied out a pint of purulent fluid. Much relieved. 
Temperature reached normal four days later. Never had severe 
cough after that day. Second injection in seven days, February 
25. Left hospital March 3, free from symptoms. 

June, 1921, reported quite well by family physician, never 
having had any return of symptoms. 

In this case the pathology was probably an interlobar empyema 
burrowing into the lung. 


Case V.—Mrs. P., aged thirty-one years. Influenza; pneu- 
monia; lung abscess in upper lobe. Spontanious recovery. 

Two children. Never ill since childhood until influenza in 
January, 1920. Pneumonia followed. First seen three weeks 
later, February 10. Terrific paroxysms of coughing with large 
quantities of fluid, offensive pus. Signs of interlobar empyema, 
probably between .upper and middle lobes on right. 

No roentgen-ray taken then. Patient reluctant to go to hospital 
and a few days later began to improve and ultimately recovered. 
Roentgen-ray six weeks later showed most of lung clear, the only 
sings of the recent trouble being increased linear markings in the 
right lung. 

June, 1920. In good health. , 

This was an instance of so-called spontaneous recovery. 


Case VI.—Miss D., aged twenty-nine years. Similar to Case V. 
Social worker, never ill before. Seen February 15, 1920. Par- 
oxysmal cough, bringing up at times more than a teacupful of 
purulent sputum. Sputum had pinkish tint. Temperature, 102.8° F. 
Profuse sweats. Profound exhaustion. Refused hospital. Gradual 
improvement. Left city several weeks later, in good condition. 

Another spontaneous recovery. 


Case VII.—A. F. aged forty-two years. Mechanic. Broncho- 

pneumonia followed by lung abscess. Successful pneumothorax. 

Recovery. 
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“ntered Harper Hospital, service of Dr. Freund, April 4, 1920. 
Complaint—fever, cough with blood-tinged sputum, dyspnea, 
weakness. Previous history negative. His symptoms have been 
gradually developing for ten days. Physical examination showed 
extensive pyorrhea and many crowned teeth which later proved 
to cover five dental abscesses, one very large. There was dul- 
ness over the upper half of the right chest and in the upper axilla. 
Whispered voice increased over a part of this area. Breath sounds 
were variable, distant in some areas with bronchovesicular pre- 
dominant. Fine and coarse rales. Temperature range, 101° to 
103° F. Wassermann negative. Temperature down to normal on 
sixth day with 101° F. in evening. Continued to have 99° to 103° F. 
daily. Sputum negative for tubercle bacilli; pneumococcus, Type 
IV. Symptoms continuing and patient becoming weaker. On 
May 20, therapeutic pneumothorax was induced. Puncture in 
8th intercostal space below point of scapula. 550 cc of sterile air 
given. 

May 23, 200 ce of sterile air were given. Patient improved 
promptly. Temperature approached normal; cough and expector- 
ation less; appetite and strength improved. 

May 29. Roentgen ray report: “Outer fourth of upper right 
lung filled with an area of density, extending toward the midlung 
field opposite to the third interspace. There is evidence of a 
partial collapse of the lung, the extra density is probably due to 
thickening of the pleura.””’ W. A. Evans. 

June 3. 200 ce of sterile air injected. 

June}12. Patient discharged from hospital, apparently well. 
Seen*on'August 1 and had continued to that time without symp- 
toms. Had gained 42 pounds. 

The sequence in this case was undoubtedly first multiple dental 
abscesses; second, lobar pneumonia; third, lung abscess. 


Case VIII.—Mrs. C., aged twenty-eight years; pregnant seven 
months. Influenza. Lung abscess. Compression successful. Re- 
covery. 

February, 1920. Influenza, followed by lung abscess in left 
lower back. First seen March 12. Had been ill six weeks. Daily 
evacuation of twelve to fifteen ounces of foul pus; very weak; 
no fever. Also pregnant and fearing miscarriage from cough. 
Usual signs of abscess. Had had three “dry” punctures. Pneu- 
mothorax with 500 ce of air injected on March 13. By March 
17 the twenty-four hour amount of sputum was reduced to five ounces. 
On March 18 there was none. Practically no cough after this. 
Patient left hospital on March 21, and resumed household duties. 

March 30, 500 ce of air given. Has remained well since and been 
successfully confined. 
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Case IX.—Mrs. P., aged thirty years; operation on cervix; 
lung abscess; unsuccessful attempt at pneumothorax; surgical 
drainage; death. 

Had two children. Never ill. Was operated for laceration of 
cervix, leaving hospital July 24, 1920, convalescent. One week 
later pain in lower right chest; sudden onset. Respiration pain- 
ful. Temperature, 103°F. Markeddyspnea. Aftercontinued fever 
for six days the temperature dropped and a pint of blood-stained, 
foul-smelling purulent sputum was expectorated. Two days 
later fever again appeared and septic temperature continued until 
first seen with Dr. George E. McKean, August 26. At this time 
she had physical signs of an abscess of lung under right breast. 
Roentgen-ray showed a fluid level, the lateral oblique plate showing 
that the abscess anteriorly was very near the external pleura. 

August 28. Therapeutic pneumothorax in the fourth inter- 
costal space, midaxillary line, 500 cc of sterile air injected. Pleura 
distinctly thickened. Violent coughing following with consider- 
able subcutaneous emphysema. During the following twenty- 
four hours the abscess perforated into the pleural cavity under 
the right breast. The condition was then complicated by this 
pyopneumothorax, which was operated under local anesthesia 
by Dr. Max Ballin, August 29. Ample drainage was established, 
but the patient did not rally and died August 31 from pulmonary 
edema. 

In this case there was a septic embolus from the cervix. The 
abscess was near the periphery of the lung. To attempt pneu- 
mothorax in such a case is undoubtedly a mistake. 


CasE X.—Mrs. B., aged twenty-five years. Tonsillectomy; 
lung abscess for five months. Pneumothorax successful. Re- 
covery. 

Tonsillectomy in December, 1916. Four days later had pneu- 
monia, lasting two weeks. Shortly after began expectoration of 
foul-smelling, purulent sputum. Had cough, pain, sputum, oc- 
casionally bloodstreaked. Coughed more on first rising in morn- 
ing; also when lying on right side. This continued all winter. 
Was slightly better in summer, but symptoms reappeared in the 
fall, 1917. Went to California, January to March, 1918. Seen 
first after return. Temperature, 100.6°; pulse 120, sitting; weight, 
203 pounds. Complaint, pain in right upper thorax; night-sweats, 
cough and foul sputum continue. 

May 27, 1918, therapeutic pneumothorax induced by 300 cc 
of nitrogen in the right pleural cavity. Was followed by severe 
pain for one day. No increase in amount of sputum. 

June 4. 550 ce of sterile air. Had considerable pain and some 
subcutaneous emphysema. 

June 20. No fever, cough or foul sputum since last injection. 


434 RICH: LUNG ABSCESS TREATED BY PNEUMOTHORAX 


Gave 400 ce of sterile air. Had pain in back and neck for one 
day. No more night-sweats. 

This was the last treatment. Symptoms disappeared and there 
has been no reappearance up to December, 1920. 

This abscess could hardly be called acute, and compression was 
obviously imperfect, owing to adhesions. It shows that the 
pneumothorax method may be useful even in the presence of 
adhesions, and that complete collapse of the lung is not necessary 
in every case. 


Spontaneous Cure. It should be pointed out that a certain 
number of cases of pulmonary abscess empty out through a bronchus 
and recover perfectly. I have seen 3 such cases, and the medical 
profession of nearly every community has traditions of such happy 
cures. In 1 case, which I studied three years after such spon- 
taneous evacuation, neither physical examination nor roentgen 
ray revealed any evidence of permanent change in the lung. This 
abscess followed a tonsillectomy and had been active four weeks. 
The spontaneous evacuation occurred one hour before the operation 
for surgical drainage was to be done. 

In the 3 cases of spontaneous cure here noted the abscess in 
each case was in an upper lobe. It seems certain that spontaneous 
cure is much less likely to occur when the lesion is in a lower lobe. 
While these do often discharge into a bronchus, their evacuation 
is usually only partial and the coughing necessary is so severe 
and exhausting as to be highly alarming. The inverted posture 
assists the cough in emptying the contents of the abscess, but in 
the event of a tortuous fistulous track does not help greatly. In 
the present series of cases inversion of the person was only occasion- 
ally useful. 

It would seem then that while upper lobe abscesses may be 
spontaneously cured it is highly improbable that those in the 
lower lobe will. It is extremely important that one should not 
be misled in prognosis by the fact that a lower lobe abscess is dis- 
charging pus through a bronchus. This does not mean that 
efficient drainage is established, and while waiting for spontaneous 
cure one may allow the time to pass in which the lung could be 
successfully compressed and a perfect cure effected. 

Time for Operation. In this series the oldest abscess successfully 
treated was of eight weeks’ standing with the exception of Case X. 

In Tewksbury’s series of 10 acute cases the latest successful 
one was of six weeks duration. The most advantageous time would 
seem to be between the second and fourth weeks. The develop- 
ment of adhesions to the outer chest wall will depend largely on 
the position of the abscess. When near the periphery, adhesions 
will quickly form and perforation into the external pleural cavity 
is the event to be expected. It is doubtful if compression should 
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be undertaken in these cases. On the other hand abscesses near the 
hilus, where most difficult to reach for surgical drainage and where 
bronchial fistulze are most likely to persist, are easily and promptly 
cured by a mild compression. Since the therapeutic pneumothorax 
is painless and harmless the question arises whether one is ever 
justified in carrying expectant treatment more than two weeks. 

One factor which must be insisted upon is the continuance of the 
treatment until the lesion has had time to heal. While a short 
compression may be followed by the most happy results, one 
should maintain the compression for four weeks in acute cases 
and much longer in chronic cases. Such chronic cases, however, 
may safely leave the hospital in a few days, doing light work and 
merely returning at regular intervals for refills. 

Etiology. Of the 10 cases here cited: 

One followed a pelvic operation, the colon bacillus predominating 
in the lung abscess, undoubtedly a septic infarct. 

One followed a simple cold. 

One followed tonsillectomy under ether anesthesia. 

Two followed bronchopneumonia. 

Four followed the influenza-bronchopneumonia syndrome. In 
several of these cases the roentgen-ray findings made it certain 
that interlobar empyema preceded the abscess formation. 

Eight of the 10 cases were women; 2 men. All were adults 
twenty-one to forty-eight years. None of these gave a history of 
previous lung disease. In fact, in none of these patients was there 
any history of previous severe illness of any character. Repeated 
examinations for tubercle bacilli were made in every case, and all 
were negative. 

The time of development varied greatly. In Case II, a simple 
cold developed fetid sputum in five days. Two cases of broncho- 
pneumonia “broke’’ in about six weeks. The lung infarct fol- 
lowing operation on the cervix, developed two weeks after operation 
(Case IX). In none of the influenza cases could the time be 
accurately fixed. In each of these symptoms ultimately showing 
abscess developed about three weeks after the onset of the 
pheumonia. 

Prognosis. Under the older methods of treatment the outlook 
for a case of pulmonary abscess is indeed discouraging. Spontaneous 
recovery is very uncertain and is not due to any treatment. Forch- 
heimer quotes the figures on 133 cases with less than 10 per cent 
recovery and death in 64 per cent. Other figures are more favor- 
able for small numbers of cases. However, the surgical treatment 
involves a highly difficult and dangerous operation, and Lord makes 
the statement that “incomplete cure is the rule.” Combining the 
cases reported by Tewksbury with those here detailed, there are 
20 cases of acute abscess with 16 instances of prompt and com- 
plete recovery, or SO per cent. 
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Comment. The literature on this form of treatment in abcess 
is limited. The procedure was first proposed by Forlanini, and 
later, 1910, he reported a case of chronic lung abscess of six years’ 
duration following croupous pneumonia. ‘Treatment was con- 
tinued twenty-five months with great amelioration of symptoms. 
He does not record the treatment of any cases of acute abscess, 
but Schmidt, in 1908, in reporting experience with pneumothorax 
in a variety of conditions, mentions its use in three cases as follows: 

1. “Aspiration-pneumonia,”’ six months’ duration. One in- 
jection of 1000 ce of sterile air. Much better in two weeks; dis- 
charged from hospital cured in four weeks. 

2. “Fetid bronchitis,” several years’ standing, worse last few 
few weeks. No response to previous treatment. Tubercle bacilli 
present in sputum. Prompt improvement under treatment, 
which consisted of one injection of 300 cc of sterile salt solution. 
Patient gained eighteen pounds in five weeks. Discharged cured. 
Seen two years later with no return of symptoms. 

3. “Fetid bronchitis,” with induration in right lower lobe. 
Had been ill without improvement from September to February 
(five months). One injection of 1200 ce of sterile air. Patient 
left hospital in one month, apparently well, seen thirteen months 
later, no recurrence. 

Whether these cases should be classed as bronchiectasis or 
lung abscess is difficult to say. The report of cure by a single 
injection, one by the use of salt solution, is at least interesting 
and stimulating. 

Tewksbury in two papers reports in all 10 acute cases with 
8 recoveries and 2 deaths. In the fatal cases the compression 
was not directly connected with the cause of death, as both cases 
had serious disease aside from the lung abscess. 

Summary.—Ten cases of pulmonary abscess are reported. Eight 
were treated with therapeutic pneumothorax. There were 8 
complete recoveries and two deaths—two spontaneous recoveries. 

The experiences here related corroborate those of Tewksbury 
in every particular. Acute pulmonary abscess may be promptly 
and completely cured by therapeutic pneumothorax. A possible 
exception should be made in those cases where the abscess is located 
near the periphery of the lung. 
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REVIEWS. 


RoentGcENOLoGy. By Kurt H. Taoma, D.M.D., Assistant 
Professor of Oral Histology and Pathology, and Member of the 
Research Committee, Harvard University Dental School; Oral 
Surgeon, Robert Breck Brigham Hospital, ete. Second edition, 
revised and enlarged. Pp. 341; 470 illustrations. Philadelphia 
and New York; Lea & Febiger, 1922. 


In the second edition the author has added a description of 
some of the roentgen-ray machines and tubes now in use for dental 
work, and has also outlined the principal features of the technic 
of making intraoral and extraoral films of the teeth and alveolar 
processes. A little more space given to the dangers of overexposure 
to the roentgen rays and of high-tension electric currents would 
have been helpful, especially to beginners. 

The bulk of the work is devoted to interpretation, and the 
numerous illustrations depict very beautifully almost every con- 
ceivable abnormality of the hard tissues of the mouth and jaws. 
Normal roentgenographic studies are shown for comparison. It 
is particularly emphasized that diagnosis should not depend on the 
roentgen-ray examination alone; the latter gives evidence, which 
should be correlated with the history, physical findings, tests and 
laboratory findings. 

The book is to be regarded as a highly reliable source of infor- 
mation to both medical and dental practitioners. It is particularly 
welcome in view of the almost universal employment of the roentgen 
ray by dentists, many of the latter having had no training in its 
use other than that imparted by the dealers. R. H. I. 


TUBERCULOSIS AND THE Community. By Joun B. Hawes, 2d, 
M.D., Director of Clinic for Pulmonary Diseases, and Assistant 
Visiting Physician, Massachusetts General Hospital, ete. Pp. 168. 
Philadelphia: Lea & Febiger, 1922. 


Tuis little volume is a useful addition to the literature which 
can be utilized as ammunition in campaigns against tuberculosis. 
A chapter on the cost of tuberculosis compares the publie money 
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spent for prevention and the economic wastage entailed by this 
disease, and the discussion here is unusually full and frank. In 
discussing hospitals and sanatoria the analysis is conservative 
and reasonable. The discussion as a rule steers clear of any question 
of detail in the treatment of the individual patient and adheres 
faithfully to the main theme of community problems. There is 
a chapter on tuberculosis and the nurse (by Miss Billings), and an 
excellent one on the careless and incorrigible consumptive. 

This book should be of interest to physician and layman alike, 
to the teacher in the public school and to the employer of industrial 
labor. There is much information contained in its relatively few 
pages. R. G. T. 


Tue Practice oF Mepictne. By A. A. A.M., M.D., 
Professor of Applied Therapeutics in the University of Penn- 
sylvania, Philadelphia; Professor of Therapeutics and Clinical 
Medicine in the Woman’s Medical College of Pennsylvania. 
Pp. 1106; 35 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1922. 


THE appearance of a new text-book on medicine would naturally 
make one think that the subject of “medicine” would be presented 
in a form somewhat different from that followed without exception 
by all medical text-books. One would anticipate, as an excuse for 
bringing out a new work, that at least it would be a book which 
did not follow the regular form instituted years ago but which would 
present the subject-matter in a modern manner. On the contrary, 
the reviewer was doomed to disappointment when he went over the 
book. The usual structure was followed throughout. Thus the 
first section dealt with infectious diseases, the next with the intoxi- 
cations and so, on terminating with the diseases of the nervous 
system. The diseases in themselves are under the accustomed 
and expected subheads: Definition, Etiology, Morbid Anatomy, 
Symptoms, Diagnosis, Prognosis, Treatment. It is difficult to 
understand just why there should be any particular demand for 
a book such as this which in no way differs from the usual medical 
text-book type and of which numerous examples exist. When 
the reviewer picked up the book he hoped that on account of the 
long and extensive clinical experience of the author perhaps the 
subject-matter would be presented as a Mackenzie might present 
it, with much attention paid to the development of symptoms to 
the functional disturbances that arise secondarily to disease and to 
the other similar expressions of bodily disorders upon which much 
stress is now being laid; but such was not the case. Favorable 
comment on the book would include the statement that it is up to 
date. Recently described diseases have been reported and an epitome 
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at least has been presented of the newer studies of diseases with 
which we have been acquainted for many years. Unfortunately 
the references are incomplete and would be valueless unless the 
prospective seeker for more complete information would go to a 
considerable amount of trouble to get the correct references. Large 
numbers of prescriptions are also given. Here it is a question if 
these are of any real value. In only exceptional cases would the 
same ingredients and exact proportions in which the prescription 
is written by an author be given to the expectant patient. 


ORGANS OF INTERNAL SECRETION. By Ivo Gerkre Coss, M.D., 
M.R.C.S., Neurologist, Ministry of Pensions. Third edition. 
Pp. 352. New York: William Wood & Co., 1921. 


Tue third edition of Cobb's treatise on the glands of internal 
secretion is somewhat altered from that of the previous edition by 
the addition of three new chapters; the bulk of the text, however, 
remains the same. In going over this book one is struck with the 
lack of critical study, the general tendency to draw conclusions 
from insufficient data and the absence of clinical control. The 
first portion of the book is rational and well presented, but of the 
latter part of the book the same cannot be said. It seems a pity 
to recommend to the practitioner, and this book is dedicated to the 
general practitioner, the idea that “machine-gun”’ polyglandular 
preparations should be given for so many and so diverse conditions. 


J. M., Jr. 


MANAGEMENT OF THE Sick Inrantr. By Porter, M.D., 
Professor of Clinical Pediatrics in the University of California 
Medical School and Wiriuiam E. Carrer, M.D., Assistant in 
Pediatrics and Chief of Out-Patient Department in the Univer- 
sity of California Medical School. Pp. 654; 54 illustrations. 
St. Louis: C. V. Mosby Company, 1922. 


Tus book is unique in that it deals exclusively with the 
peculiarities of disease as it occurs in infants. In the first part 
of the volume symptoms are discussed. There are ten chapters 
here dealing with such symptoms as vomiting, diarrhea, consti- 
pation, hemorrhage, fever, pain etc. Treatment is also men- 
tioned in these chapters. In part two, various diseases are 
taken up in an orderly manner. Thus one finds under the different 
headings and in separate chapters diseases of the respiratory tract, 
diseases of the digestive tract and diseases of the heart and cir- 
culation. Also in this section there are chapters on diseases of 
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the blood and lymphatics, diseases of the nervous system, skin 
diseases, genito-urinary diseases, diseases of the osseous system, 
internal secretions and infectious diseases. It is the third part 
of the book, that will cause it to assume an important place in 
the pediatrist’s library. Here, in a most clear-cut and concise 
manner, are described a great many procedures which are of use 
in the diagnosis and treatment of diseases in infancy. Intravenous 
injection, intraperitoneal injection, determination of coagulation 
time, ventricular puncture, temperature taking, gastric lavage 
and Schick testing are only some of the things mentioned. Even 
the cistern puncture of Ayer has found a place in the numerous 
list. Different formulas and recipes are clearly given and also 
there is a list of drugs and combination of drugs which may be 
used in the treatment of diseased conditions. The illustrations 
are good and to the point. This book should prove of great value 
to the pediatrist and anyone dealing with sick children. A. G. M. 


CONTRIBUTIONS FROM THE PEKING UNION MEDICAL COLLEGE, 
Pexine, Cuina. By Henry 8. Houauton, Director. Vol. I. 
Pp. 335, N. p., 1921. 


TuE establishment of a new center of medical research is in itself 
a matter of world importance; but when this center is in the oldest 
and yet—medically speaking at least—the most backward civiliza- 
tion in the world and when its personnel and materiel prove them- 
selves capable of a yearly output of worthy original work that 
requires 335 pages for presentation, then there is double matter for 
congratulation. Volume I of the Contributions from the Peking 
Union Medical College is a;welcome and important addition to that 
steadily growing group of similar publications issuing from the active 
research institutions of this country. Their usefulness in a working 
library has already been commented upon in this journal. May 
they long continue to flourish and expand! 

It is interesting to note that of the twenty-nine articles comprising 
the Peking volume, nine are on topics in the domain of parasitology 
and four of hygiene; while anatomy, bacteriology, chemistry, medicine, 
surgery, ophthalmology, neurology and the history of medicine are 
represented by one or two papers each. Sixteen of these articles 
appeared in the China Medical Journal. ‘There is also given a list 
of eighty-nine publications by members of {the staff prior to the 
compilation of this volume. Although distinétions may be invidious 
in a publication of such a high average level, one cannot refrain 
from a word of special commendation on Maxwell’s article on 
“Filariasis in China” and Cowdry’s two delightful glimpses into 
Chinese medical history. Congratulations on the first fruits of 


HILL: PRACTICAL INFANT FEEDING 44] 


this important center of medical education and research that has 
arisen in the Far East are distinctly in order, and Volume II, which 
is apparently well under way, will be awaited with lively anticipation. 


E. B. K. 


Manuat or Puysiotocy. By H. Lyie, M.D., 
F.R.C\S., (Eng.), Examiner in Physiology of the Royal College 
of Surgeons of England. Pp. 747; 139 illustrations. London: 
Henry Frowde, Hodder & Stoughton, 1922. 


Tus manual was written to give the student a book of medium 
size which would at the same time be fairly comprehensive. The 
author had sixteen years’ experience as lecturer at King’s College, 
and the present volume embodies the substance of the lectures 
delivered there. The book is written in a simple, interesting style, 
and the author is careful to select his phraseology to make clear 
his meaning. It may be that, at times, his explanations are too 
simple and transparent, but this is certainly a pedagogic advantage. 
On the other hand, there are omissions of some topics which should 
be at least mentioned in a modern physiology. The figures are 
mostly of gross and microscopic anatomy, with a small number 
of tracings. The plan of the book is well suited to the average 
student, and will give him at least one view or theory in fields 
where the larger books present evidence for several. W. H. F. A. 


PracticaAL INFANT By Lewis Wess Junior 
Assistant Physician to the Children’s Hospital, Boston, and 
Assistant in Pediatrics, Harvard Medical School. Pp. 483; 
32 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1922. 


Dr. HILt states that he has tried to write a book which will help 
practitioners, not only to treat but to understand feeding cases as 
they occur in his daily practice. This is a laudable aim, because 
unless there is some knowledge of the underlying principles of 
physiology and metabolism the mere application of methods of 
procedure will not be successful in the care of either the well or the 
sick baby. Throughout the volume the results of scientific investi- 
gation which have been of practical importance have been mentioned 
and applied to practice. The literature has been quite extensively 
reviewed in the chapter on the physiology and pathology of digestion 
and nutrition. The second chapter is on the stools in infaney and 
the next two on human milk and breast feeding. A discussion of 
the history of modern artificial infant feeding occupies a chapter. 
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Following this are chapters dealing respectively with cow’s milk, 
modification of cow’s milk, special preparations, artificial feeding 
of the normal infant, digestive and nutritional disturbances in the 
bottle-fed, idiosynerasy to cow’s milk and the diarrheal diseases. 
In the feeding of the normal infant four periods are considered: 
From birth to three weeks; from three weeks to nine months; from 
nine months to one year; the second year. Foods other than milk 
are advised at nine months, but not before, and these foods are 
cereals, beef juice, broths, rice and zwieback. Dr. Hill does not 
believe that vegetables are necessary in the first year of life. While 
it is stated that many babies may be fed successfully with whole- 
milk mixtures from birth, arguments are put forward against their 
use, and mixtures with a higher fat percentage and a lower protein 
percentage than would obtain in whole-milk dilutions are recom- 
mended until the ninth month of life. The indigestions are simply 
classified as those due to fat, carbohydrate and protein, and the 
diarrheas into mechanical, fermentative and infectious. Several 
chapters consider special subjects, such as constipation, prematurity, 
rickets, pyloric stenosis, and so on. A.G.M. 


Alps TO ORGANOTHERAPY. By Ivo Gerkre Cops, M.D., M.R.C3S., 
Neurologist, Minister of Pensions. Pp. 183. New York. 
William Wood & Company, 1922. 


Tuis small volume of Cobb’s is largely an abridgment of his 
larger volume which is reviewed in the present number of the 
JOURNAL. It is prepared as a student’s aid. J. H. M., Ir. 


THe Writmyc or Mepicat Parers. By Mavup H. MELLisu, 
Editor of the Mayo Clinic Publications. Pp. 157. Philadelphia 
and London: W. B. Saunders Company, 1922. 


A very large number of physicians some time or another in their 
career attempt to write papers on medical subjects. Many of 
them do not know how properly to prepare the manuscript for 
the publishers, and it is for them that this small book is written, 
as it deals chiefly with how to prepare manuscripts. It also gives 
some very useful hints on the subject-matter of the hypo- 
thetical paper. To one who comes in contact with numerous 
manuscripts and knows the difficulties under which editors labor 
this book cannot be too highly recommended. It would be a 
wonderful assistance to editors if it were in the hands of every 
medical man who attempts to write. J. H. M., JR. 
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ANATOMY OF THE BRAIN AND SpinaL Corp. By J. RYLAND 
Wuiraker, B.A., M.B. (Lond.), Lecturer on Anatomy, Surgeons’ 
Hall, Edinburgh. Fifth edition. Pp. 262; 103 figures. Chicago: 
Chicago Medical Book Co., 1921. 


Tuls is a book which has been found useful by many medical 
students in attaining their first knowledge of the structure of the 
central nervous system. The subject is treated mainly from the 
standpoint of gross anatomy. The method used is to present every- 
thing in the form of diagrams and to use colors liberally in differ- 
entiating the various structures. While this may not give a picture 
true to nature, it certainly makes a very definite impression on the 
reader, even the dullest. The illustrations of gross structures are 
clear and well-executed, and excel those of the cross-sections of 
the brainstem, which are shown in an extremely diagrammatic 
manner. There are short directions for dissection, but no methods 
are given for making microscopic sections. W.H. F. A. 


PROTEINS AND THE THEORY OF COLLOIDAL Benavior. By JACQUES 
Lors. The Rockefeller Institute for Medical Research. First 
edition. Pp. 292; 4 illustrations, 76 curves. New York: 
McGraw-Hill Book Company, 1922. 


TuosE who have followed Jacques Loeb’s interesting investi- 
gations in colloidal chemistry will welcome his book which presents 
a systematic review of his work. The book is distinctly argu- 
mentative in nature. The author aims to prove two things: First, 
that protein chemistry is not essentially different from that of 
crystalloids, and that the laws of stoichiometry are as applicable 
to the one as to the other; secondly, that Donnan’s theory of 
membrane equilibrium (which states that the unequal concen- 
tration of crystalloid ions on opposite sides of a membrane result- 
ing from the unequal distribution of diffusible ions when one non- 
diffusible ion is present gives rise to potential differences and 
osmotic forces) offers the best explanation both quantitatively 
and mathematically for the physical phenomena of colloidal solutions. 
In clearing his way to these newer theories, the author takes pains 
to point out the erroneous deductions, such as Freundlich’s adsorp- 
tion formula, Pauli’s hydration theory, and the Hofmeister ion 
series, that were drawn from experimental results in which the 
fundamental factor (the hydrogen-ion concentration) had not 
been given proper consideration. The author presents his sub- 
ject in an aggressive, interesting manner, using numerous simple 
experiments to illustrate or prove his point. At times one feels, 
however, that the discussion is unnecessarily protracted, and that 
certain portions could be considerably condensed without sacri- 
ficing clearness. A. J.Q. 
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A LaBoraTory MANUAL FOR COMPARATIVE VERTEBRATE ANATOMY. 
By Lispie H. Hyman, Ph.D., Department of Zoélogy, University 
of Chicago. Pp. 380; 69 illustrations. Chicago: The Univer- 
sity of Chicago Press, 1922. 


Tuts is a companion volume to the laboratory manual for 
elementary zodlogy previously reviewed in this journal (1920, 
159, 133). The course in comparative anatomy is very important 
to students preparing for medicine, and this manual gives directions 
which will serve as a standard. In the student’s career in anatomy 
there is usually a gap between his pre-medical and his medical 
work, so that he does not carry over into the medical school the 
knowledge he has acquired in his college courses. And conse- 
quently, while he has a great deal of information, he is not able to 
make proper use of it. A contributing factor to this state of affairs 
is that while the human anatomist and the comparative anatomist 
may be experts, each in his own field, they are not usually masters 
of both branches. In consequence, the teacher of one branch 
makes but casual reference to the other field. Such a book as 
this, if carefully followed and studied, will clarify the student’s 
vision and help to guide him through the intricacies of human 
anatomy. The subject is treated on the comparative plan: One 
system at a time is studied in a series of animals, such as a fish, 
amphibian, reptile and mammal. In all, seven systems or groups 
of organs are considered, in addition to the external features. Of 
these, the circulatory system and the endoskeleton are described 
at the greatest length. The descriptions have been written from 
the specimens while the dissections were being made, and show 
the greatest attention to detail. A short account of the develop- 
ment and evolution of each system is included with its description, 
and constitutes a useful feature of the book. W. H. F. A. 


OpsTeTRIcAL Nursinc. By Carotyn Conant Van Biarcom, 
R.N., formerly, Assistant Superintendent and Instructor in 
Obstetrical Nursing, Johns Hopkins Hospital Training School 
for Nurses. Pp. 546; 208 illustrations. New York: The 
Macmillan Company, 1922. 


In contradistinction to the average text-book on obstetrical 
nursing, which so often describes only the personal ideas of the 
author and the technic of his particular maternity hospital in a 
rather narrow manner, the volume at hand by Miss Van Blarcom 
is offered after an extensive survey and study of the methods and 
measures used in various maternity centers. There is gained 
thereby for the text a wider outlook and a broader scope than is 
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usually found. The principles of obstetrical nursing are presented 
in a pleasing and comprehensive manner. The addition of the 
forms, rules and directions for care of obstetric patients used by 
several public health associations should enhance the value of the 
book to the community nurse or visiting nursing aide. 

The illustrations are excellent; many are from well-executed 
photographs and supplement the text in a graphic manner. The 
chapter on nutrition of the mother and baby is an innovation in 
such a book. ‘lhe scientific side of the question seems to have 
been too greatly stressed for the average nurse. P. F. W. 


Tue Tractice or MeEpIciInE IN THE Tropics. Edited by W. 
Byam, O.B.E., Lecturer on Tropical Medicine at St. George’s 
Hospital Medical School and R. G. Arcurpatp, D.S.O., Director, 
Welcome Tropical Research Laboratories, Sudan Government, 
Gordon College, Khartoum. Volume I. Pp. 856; 334 illus- 
trations. London: Henry Frowde, Hodder & Stoughton, 1921. 


Tue first volume of a very portentous reference text-book 
contains almost entirely what might be called the preliminary 
phases of tropical medicine; that is to say, it is composed of sections 
on hygiene and minor sanitation, on nursing in the tropics, on 
entomology, on laboratory methods, on snakes and snake poison- 
ing, and on toxicology. All these various sections are most com- 
plete and well presented. The section on sanitation, for example, 
contains nearly two hundred pages; it seems to be very well 
executed. The section on laboratory methods is also carefully 
compiled: One portion of it, on transfusion of blood, is a copy of 
the method used in the American army during the war and pub- 
lished by the American Red Cross in France. If the subsequent 
volumes of this work are as carefully gotten up as the first volume, 
then, to the English-speaking profession, there has been presented 
a notable work and one which will offer to the physician practising 
in the tropics or subtropics a treatise on the diseases indigenous 
to those climates which will be unsurpassed in the English Language. 


1. H. M., Jr. 


A TREATISE ON GLaucoMA. By Roperr Henry Exuiorr, M.D., 
B.S., Sc.D., F.R.S.C., late Superintendent of the Government 
Ophthalmic Hospital, Madras; Ophthalmic Surgeon to the Sea- 
men’s Hospital Society. Second edition. Pp. 650; 213 illus- 
trations. London: Henry Frowde, Hodder & Stoughton, 1922. 


THE early chapters of this book are devoted to the subject of 
the secretion of the intraocular fluid and its excretion from the 
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eye under normal and abnormal conditions. A review of the 
experimental work so far done on the problems of the intraocular 
pressure follows. The author very fairly presents the views of 
other workers in this field and very frankly expresses his own views 
upon the problems still under discussion. 

The latter part of the book is devoted to the pathology of 
glaucoma and medicinal and operative treatment of glaucomatous 
eyes. As is to be expected, the sclerocorneal trephine operation 
is presented in detail and the various other operative procedures 
for glaucoma are hardly given the space to which they are entitled. 
The book is well arranged and—even for the reader who is not 
convinced that the trephine operation is the final answer for the 
problem of glaucoma—is most valuable and enjoyable. 


B. F. B., JR. 
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Quinine in Cardiac Disease.—R. Sincer and H. WinterRBERG (Wien. 
Arch. f. inn. Med., 1921, 8, 329) report, from Wenckebach’s Clinic, results 
obtained from the extensive use of quinine in cardiovascular conditions. 
The salts used are the dihydrochloride carbamide of quinine and the 
bimuriate of quinine. On normal subjects the administration of 2 or 3 
grams of quinine in divided doses produces almost constantly a general- 
ized sense of warmth, occasionally dizziness and tinnitis and frequently 
the bitter quinine taste in the mouth. The physiologic action consists 
of a moderate acceleration of the pulse and an almost complete dis- 
appearance of sinus arrhythmia; there are minor alterations in the form 
of the electrocardiogram and an increase in rate in cases of sinus brady- 
vardia. The physiologic action in a general way is similar to that of 
atropine. In “irritable heart” there is a tendency toward improvement 
in the general condition of the patient and in subjective symptoms. 
The drug was found of especial value in treatment of precocious systoles, 
particularly of such as were of ventricular origin and not associated with 
obvious cardiac disease. Both oral and intravenous routes of adminis- 
tration were found satisfactory. Striking results were obtained in 
cases of paroxysmal tachycardia treated with 0.5 gm. of quinine sulphate 
intravenously. After prolonged administration by mouth of small 
doses of quinine, a reduction was observed in the rate of the auricular 
waves in a case of flutter. Suggestive results were obtained in instances 
of hypertension and Cheyne-Stokes respiration. Quinidin is suggested 
as preferable for use in precocious systoles, flutter and fibrillation of the 
auricles. Quinine is suggested as a drug to be tried intravenously for 
obstinate paroxysmal tachycardia that has resisted the simpler methods 
of approach. 
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Effect of Hepatic Extract on the Cardiovascular Apparatus.—Rocer 
(Presse méd., May 24, 1922) reports experimental studies with hepatic 
extracts which follow a series of observations upon the effect of extracts 
of various organs upon the heart and cardiovascular apparatus. In 
the case of hepatic extracts he finds two groups of chemical substances 
grouped according to their physiologic action. Some are alcohol- 
soluble and exert a striking vasoconstrictor action. Among the other 
substances is one that exerts a powerful effect upon the heart, producing 
a bradycardia of sinus origin. One tracing shows a pulse-rate of less 
than one-third the normal rate, which followed the injection of hepatic 
extract into an experimental animal. 


1922, 35, 657) describes a strain of fibroblasts obtained from the heart of 
a chick embryo which has completed the tenth year of its life in vitro, 
during which time it has passed through 1860 generations. The author 
believes that fibroblasts will proliferate indefinitely, as do colonies of 
infusoria. During this time the technic of preserving this “ potential 
immortality’? has been progressively perfected, and more than 30,000 
cultures have been derived from the original fragment. With the 
development of methods whereby differences of less than 10 per cent 
in the rate of growth could be detected, these cultures have been used 
for physiological studies by Carrel, Ebeling, and others. The cells 
remained indefinitely young or grew old according to the food material 
which they were given and the extent of the elimination of their cata- 
bolic substances. Thus embryonic juice was found to contain a sub- 
stance which increases the velocity of cell multiplication to a high degree. 
In the same manner, it was found that adult serum produces an effect 
opposite to that of embryonic juice. This inhibiting power of a serum 
increased very much with the age of the animal from which it was 
obtained. It was also shown that the strain responds to the presence 
of a foreign protein in the culture medium by becoming immunized 
against its action. As it has become possible lately to obtain strains 
of lymphocytes and of epithelial cells living in vitro by practically the 
same procedure that is used for fibroblasts, the scope of these studies 
will be increased. Several excellent photomicrographs of the prolifer- 
ating fibroblasts accompany the article. 

Studies on Asthma. —Larson, Pappock and ALEXANDER (Jour. 
Immunol., 1922, 7,81) report their observations of bronchial asthma and 
allied conditions. The work was carried on in the asthma clinic of the 
Bellevue Hospital, New York City. It embraced the following investi- 
gations: (a) A continued study of the clinical considerations of asthma, 
(b) observations on skin reactions, and (c) effects of vaccine therapy. 
Briefly from the clinical standpoint the authors emphasize the impor- 
tance of recognizing bronchial asthma as speedily as possible, eliminating 
those cases which fall into an entirely different group. They classify 
their cases as follows: (1) Bronchial asthma,simple and uncomplicated ; 
(2) chronic bronchial infection with its complications simulating bron- 
chial asthma; (3) bronchial asthma, complicated by chronic bronchitis. 
The first type is very well defined by a typical history suggesting ¢ 
sensitiveness to a foreign protein. The second type is quite the opposite. 


A Ten Year Old Strain of Fibroblasts.—Ese.ine (Jour. Exp. Med., 
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There is no history of allergic conditions. There is a bronchial infection 
simulating bronchial asthma. The third type is primarily type one, on 
which infection is superimposed. The immunological studies reveal 
several important facts. The authors compare the different methods 
of performing the skin tests. They feel that the intracutaneous 
method of determining an individual’s sensitiveness is far more accurate 
than the scratch method. In the first place if one is using dry prepara- 
tions with the scratch method there is no way in which to tell whether 
they have lost their potency. With solutions, contaminations are 
easily detected. To compare the two methods a number of known 
sensitive individuals were tested by the cutaneous and intracutaneous 
procedures with the same solutions. The experiment reveals that 
certain individuals, whose asthma is brought on by a specific pollen, 
fail to react by the scratch method but with an intracutaneous injection 
a very definite skin reaction occurs. The authors further state that 
the reaction depends somewhat on the length of the scratch. A long 
scratch for example gives a broader reaction than a short one. They 
also are of the opinion that the location of the scratch influences the 
reaction although they offer no explanation why this should affect it. 
The reaction is also influenced by the amount of protein brought in 
contact with the cells, and the amount of solution injected into the skin. 
With reference to vaccine therapy in asthma, the authors are rather 
optimistic. They feel that in asthma associated with bronchial infection 
vaccines, if given with caution, are worth a trial. How these agents 
act has not been determined, and further study is planned. 
Neurorecurrences Following Arsphenamine.—ZimMERMAN (Arch. 
Dermat. and Syph., 1922, 5, 723) reports a study of 39 cases of neuro- 
recurrences (precocious neurosyphilis) following arsphenamine. The 
material is in largeJpart from the syphilis department of the Johns 
Hopkins Hospital. He divides the cases into three groups: (1) Acute 
syphilitic meningitis with or without focal cranial nerve lesions; (2 
meningitis of moderate or slight intensity, manifested chiefly by head- 
ache and focal lesions; (3) a group in which there are no general symp- 
toms of syphilitic meningitis, the entire complaint being due to a focal 
lesion. He demonstrates that the facial and auditory nerves are those 
most frequently involved (in 18 cases), both nerves frequently being 
involved in the same patient. The clinical details of the author's 
cases are well summetl up in a most exhaustive table. From a study of 
the literature two groups of neurorecurrences may be differentiated 
from the pathological standpoint: First, a diffuse meningovascular 
process, and second, focal lesions involving especially the optic, auditory 
and facial nerves, without diffuse changes. The first group always 
presents definite abnormalities in the cytobiology of the cerebrospinal 
fluid, whereas in the second, the fluid is often normal. Neurorecur- 
rences are to be explained on the basis of resumed activity of tempo- 
rarily suppressed organisms in a host unable to develop resistance owing 
to therapeutic interference. The importance of a thorough course of 
mercury in all cases of early syphilis is emphasized. According to the 
author, efficient mercurial treatment, administered immediately 
following arsphenamine, eliminates these serious reactions on the part 
of the central nervous system as successfully as combined therapy. 
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The treatment of these cases is briefly discussed. The success of therapy 
depends, according to the author, almost altogether on how soon treat- 
ment can be begun after the onset of neurological symptoms. 

Endameba Dysenteriz in Hodgkin’s Disease.—Kerroip and Swezy 
(Jour. Am. Med. Assn., 1922, 78, 1604) report a case which clinically 
and pathologically resembled Hodgkin’s disease. In the enlarged glands 
of this patient the authors found cells which they regard as amceba, 
probably Endameoeba dysenterie. They base this interpretation on 
the structure of the nucleus of this cell, particularly as it appeared 
during mitosis. The most important evidence adduced is the numerical 
contrast between the number of chromosomes believed to be normal for 
human cells and the number observed in the abnormal cells. The 
latter number corresponds to that observed in amebas. The authors 
suggest the possibility of Hodgkin’s disease being amoebiasis of the 
lymphatic system. 


Amesbiasis of the Bones.—Kerrom and Swezy (Jour. Am. Med. 
Assn., 1922, 78, 1602), on similar grounds to those described above, 
believe that certain ameboid cells found in the bone-marrow in cases 
of arthritis deformans are true amebas, and they suggest the inference 
that the organism may be the etiologic factor in Ely’s second or non- 
bacterial type of arthritis deformans. 
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Decapsulation of the Kidneys in Bright’s Disease.—SanpERSON 
We tts (British Med. Jour., December 3, 1921, p. 940) says Edebohl’s 
principles were attacked by physiologists upon these grounds: That 
the renal arteries are end-arteries and terminal; that the blood supply 
from the capsule is insignificant; that renal tissue once destroyed does 
not regenerate; and that chronic nephritis is the local expression of a 
general disease and a cure must remove the cause. Experimental work 
upon animals showed that a new capsule was formed in a few weeks 
thicker and denser than the normal capsule; that there were fewer 
vessels in the new than in the old. Injections were made into the renal 
arteries and the aorta with the renal arteries tied. The general opinion 
as to the result of these experiments was that there was but slight 
communication. Stursburg, however, found on injecting into the aorta 
with the renal artery tied that the injection penetrated even to the 
papille. Although the outlook appears disappointing from physio- 
logical and pathological aspects, the clinical case reports are excellent. 
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The uremic patient has been restored to consciousness, while suppression 
of urine and edema disappear. Patients apparently doomed have 
returned to work; many have subsequently been pronounced cured by 
high authorities. The operation therefore deserves consideration under 
two conditions: First, as an emergency in eclampsia, uremia and 
suppression of urine; the more desperate the extremity the more 
certainly it should be discussed; and second, in chronic cases when 
medical treatment has failed after a thorough trial. In both the above 
classes the heart and arteries should be reasonably sound, which prob- 
ably means that most success will be obtained in the first half of life. 


The Surgeon as a Pathologist.—Bonp (British Med. Jour., December, 
1921. p. 973) says that a capacity to elaborate a substance or substances 
closely allied to, if not identical with, glycogen is possessed by leuko- 
cytes, myelocytes, and certain epithelial cells. In the case of the 
white blood cells, this capacity is in the main limited to the polymor- 
pholeukocytes when they emigrate or escape from the blood stream. 
In the emigrated leukocyte this glycogenic substance takes the form 
of a colloid liquid which is rapidly exuded from the cell and gives a 
delicate mauve color with iodine. In the myeloid cells of the red 
marrow and in some myeloma cells this substance is also present and 
is somewhat evanescent. In certain epithelial cells of the mucous 
membranes which line the orifices of the digestive, respiratory and 
genito-urinary canals this iodophil substance is present in a more 
granular and less soluble form. It is more closely ineorporated with the 
cell cytoplasm and stains a red or red-brown color with iodine. The 
same or an allied substance is also constantly found in certain cancer 
cells of epithelial origin. In the primary growth it is present in the 
cells which form the cell nests. In common with the irregular growth 
of the epithelial cells in the cancer area the disposition of the iodophil 
cells also undergoes a change. These are reduced in number and are 
collected in irregular groups rather than in stratified layers. This 
iodophil substance is also present in the epithelial cancer cells found in 
the lymph glands and in other secondary deposits. The presence of 
this capacity for elaborating iodophil substances by cancer cells in 
secondary deposits is an indication of the retention of some degree of 
original function by these cells in their abnormal situation and is asso- 
ciated with important problems of cell heredity. 

The Treatment of Gastric Ulcer.—Moyninan (British Med. Jour., 
February 11, 1922, p. 267) says that medical treatment if properly car- 
ried out for a sufficiently prolonged period, should enable an ulcer to 
heal. The need for surgical treatment is a confession that such treat- 
ment is unattainable or has failed. The procedures that have been 
adopted are as follows: Gastroenterostomy; excision of the ulcer; 
gastroenterostomy combined with excision; gastroenterostomy com- 
bined with destruction of the ulcer by cautery (D. C. Balfour's 
operation); median resection of the stomach (sleeve resection); gastro- 
enterostomy combined with jejunostomy; and partial gastrectomy. 
This last operation has been most satisfactory for the author. In 
gastrectomy the mortality in his hands has been 2 per cent. The 
quality of recovery is excellent. Secondary operation was necessary 
only once in a series of ten years’ duration. There has only been one 
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unsatisfactory result in this group of 118 cases, a young woman from 
whom the author removed the stomach for chronic ulceration of the 
lesser curvature. A group of tuberculous mesenteric lymph nodes 
were also taken out. Since operation intermittent attacks of diarrhea 
have occurred with temporary wasting. In none has there been the 
development of carcinoma or a return of ulceration. 


Epididymitis and Suprapubic Prostatectomy. (Lancet, Feb- 
ruary 18, 1922, p.321) says that inflammatory changes in the epididymis 
as a result of prostatectomy are the rule, for 82 per cent of cases studied 
gave this result. Five degrees of inflammation were recognized ranging 
from mere thickening of the epididymis to pus formation involving the 
adjoining testicle in slough. The inflammation may be unilateral or 
bilateral. It is generally more advanced in one side than the other. 
The amount of sepsis in the prostatic cavity is a very important point 
in determining the degree of epididymitis, for the prostatic cavity is 
cup shaped with very imperfect drainage. Moreover the torn ends of 
the ejaculatory ducts in the posterior wall of the cavity are continuously 
in contact with infected material. 

Aberrant Adenoid Cystic Epitheliomas.—Jounston (Ann. Surg., 
1922, 75, 331) says that adenoid cystic epitheliomas of the salivary 
gland type occurring in the tissues of the mouth and face are not as 
uncommon as the literature would indicate. Such neoplasms have 
been reported but not properly recognized and histologically interpreted. 
The tendency is to regard them as sarcomas. To this fact may be 
attributed some startling surgical cures. The characteristic tumor 
has slight malignant properties. Therefore it does not ulcerate and 
invade in its early stage. Radium treatment has been entirely success- 
ful in these cases. 


Pathology of Lung Suppuration.—Ascuner (Ann. Surg., 1922, 75, 
321) says that lung suppurations may be divided into bronchiectasis, 
a general disease of the bronchi in one or more lobes (bronchiectatic 
abscess is a localized suppurative process in the course of a bronchus and 
thus far observed only in post-tonsillectomy cases), suppurative pneu- 
monitis, a diffuse purulent process. Certain interesting histological 
changes have been observed: metaplasia in bronchial epithelium; 
epithelial lining of bronchiectatic abscess and proliferation of smaller 
bronchioles and air passages resembling proliferation of bile passages 
in portal cirrhosis. 

The Influence upon Toxicity and Trypanocidal Activity of Shaking 
Acid and Alkalinized Solutions of Arsphenamine and Solutions of 
Neoarsphenamine in Air.—ScHAMBERG, KoLMeER and Raiziss (Am. 
Jour. Syph., 1922, 2, 1) say that the undue shaking of alkalinized solu- 
tion of arsphenamine increases the toxicity; the shaking of such solu- 
tions is rarely necessary. The shaking of acid solutions of arsphenamine 
for one minute beyond the time necessary to effect solution is accom- 
panied by a slight increase in toxicity. Ten minutes’ extra shaking 
increases the toxicity still further. The shaking of solutions of neo- 
arsphenamin for even such short periods as one minute is accompanied 
by a great increase in toxicity. Shaking for ten minutes enormously 
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increases the toxicity. It would appear from the studies of Roth and 
from those which the authors have conducted that neoarsphenamine 
should be dissolved with as little agitation and exposure to air as 
possible. The trypanocidal power of acid solutions of arsphenamine is 
considerably increased after one minute of shaking but is decreased after 
ten minutes’ shaking. The trypanocidal power of alkaline solutions of 
arsphenamine is considerably increased at the end of one minute’s shak- 
ing and the increase is still evident after ten minutes’ shaking. The 
explanation of the increase in trypanocidal power is probably to be 
found in the formation of arsenoxide, which is known to exert a greater 
trypanocidal and spirocheticidal effect than arsphenamine. The shak- 
ing of solutions of neoarsphenamine is not accompanied by increase in 
trypanocidal effect. 


Resection of the Lungs for Suppurative Infections.—LitienrHaL 
(Ann, Surg., 1922, 75, 257) says that chronic pulmonary suppurations 
wholly or partially of the bronchiectatic type are rarely curable without 
the extirpation of the pathological focus. The surgical removal of a 
single pulmonary lobe for chronic pus infection has a mortality of about 
42 per cent. The danger is much greater when more than one lobe is 
infected or in the presence of other complications. Remissions of weeks 
or even months may occur spontaneously. Palliative operations may 
be followed by improvement, rarely by apparent cures. The commonest 
cause of the disease is infection due to aspiration of infected material 
during tonsillectomy. Radial operation should not be undertaken 
short of several months after the onset unless the disease is obviously 
spreading. 


Malignancy in Exstrophy of the Bladder.—Scuo.t (Ann. Surg., 1922, 
75, 365) says that exstrophied bladders that are subject to constant 
irritation and trauma have an extensive glandular covering, the result 
either of metaplasia from the normal covering or of hyperplasia of 
glands in the mucosa. Such glandular structure often shows charac- 
teristics approximating malignancy. In nine cases of exstrophied 
bladder in which material for histologic study was available, two were 
definitely malignant and two showed a typical cellular formation 
varying markedly from the normal. In the reported cases of malig- 
nancy of exstrophied bladders which are relatively frequent the growths 
were adenocarcinomas. This glandular malignancy is the type that 
would develop from irritation and hyperplasia of glandular structures. 


Sarcoma of the Long Bones.—MeryerpinG (Surg., Gynec. and Obst., 
1922, 34, 321) says that 35 per cent of the patients were inoperable or 
refused operation. In many instances, undoubtedly early diagnosis 
would have given the patients a chance for a cure. Thirty-two of the 
35 patients who died had amputations. The most malignant sarcomata 
were the osteosarcomata. Eight of these patients lived seven months 
after operation on the average. Ten patients have died who had 
excision and cautery. Five died of pulmonary metastasis. The 
principal points to be decided before operating are malignancy, metas- 
tasis, and the extent of bone involved. With early diagnosis, with 
care to exclude patients with metastasis, and with the use of radium and 
Coley’s toxin, prolongation of life may be looked for following operation. 
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Congenital Obstruction of the Duodenum.—Scuroper (Jour. Am. 
Med. Assn., 1922, 78, 1039) reports a case in which this condition 
existed. He says that the most confusing thing is the differential 
diagnosis from pyloric stenosis. Forcible vomiting, gastric peristaltic 
waves, the presence in the stomach of the entire previous feeding, and 
absence of milk stools occur in both conditions. Bile in the vomitus 
may be absent in duodenal obstruction if the obstruction is above the 
duct as usually happens. A mass may be felt in both conditions, the 
dilated and hypertrophied muscle in the ring and wall giving the 
sensation to the palpating hand. The author had this experience as 
did others who have reported this condition. If the precaution is taken 
of using the barium meal and the fluoroscope to supplement the clinical 
findings, an early diagnosis becomes possible, and operation may save 
some of these infants. Up to the present there seem to be only two 
successful operations on record, one in a child of eight weeks and the 
other in one ten days old. An early gastroenterostomy is the operation 
of choice, although one of the successful cases on record was cured by a 
duodenoenteroanastomosis, which is the ideal operation if it is possible 
to use it. The fixation of the duodenum makes it a difficult proceeding. 
In the case here reported the diagnosis could not be made from the 
external inspection at the time of the first operation, which was per- 
formed upon the diagnosis of pyloric stenosis. Later after fluoroscopic 
studies a jejunostomy was done, and would have been of great benefit 
in an older child. There was probably leakage from the wound as the 
cause of the poor result. It seems probable that had the diagnosis 
been made at the time of the first operation the chance for success with 
a gastrojejunostomy would have been fair. 


Chronic Arthropathy.—Hyman and Herrick (Jour. Am. Med. Assn., 
1922, 78, 1043) report a case in an infant of twenty-eight months in 
which the most striking thing on examination was the marked thickening 
of all the long bones, and the clubbing of the fingers and toes. In this 
child congenital syphilis was ruled out by the absence of any suggestive 
family or past history, by two negative Wassermann tests, and by the 
absence of any clinical evidence of syphilis. Rickets did not seem to 
be a reasonable explanation of the extensive thickening of the shafts of 
the long bones when the epiphyses did not give the appearance of the 
epiphyses in rickets. The roentgenograms were similar in many 
respects to those seen in infntile scurvy, particularly in the suggestion 
of Triimmer’s zone at the lower end of the tibize. This disease could not 
explain the clubbed fingers and toes, and the bone changes of the 
metacarpals and distal phalanges as seen in this child. Careful review 
of the history did not reveal anything suggestive of scurvy during the 
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first twenty-two months of life, and after that time the diet had been 
under careful supervision. It seems likely that the line of increased 
density just above the epiphysis of the lower end of each tibia was due 
to some metabolic disturbance other than scurvy. It was extremely 
interesting to note that the periosteal thickening in the phalanges and 
metacarpal bones took place during the last four months of observation. 


The School Child before and after Tonsil and Adenoid Removal.— 
Davis (Jour. Am. Med. Assn., 1922, 78, 1187) divided the children to be 
studied into two main groups: Group I comprised about 6000 children 
from six, twelve or fourteen years of age, and Group II included about 
1500 children from twelve to eighteen years of age. From each of these 
groups were taken the children with enlarged tonsils and adenoids, and 
the children who had been operated on for removal of these structures. 
Only markedly enlarged or obstructing tonsils and those usually termed 
diseased tonsils were included. Local causes of poor breathing, such as 
deviated septum, enlarged turbinates, polyps and the like, were elimi- 
nated as much as possible, and all were given the same routine examina- 
tion. About 5 per cent of the total number of children had been 
operated on for the removal of tonsils in each group. In Group I there 
were recorded 450 pronounced tonsil and adenoid cases, or about 7.5 
per cent of the total number examined. One hundred, or 22 per cent of 
this number, had enlarged cervical glands and 9, or 2 per cent had cardiac 
murmurs at the apex. All the children ‘with enlarged adenoids were 
bad breathers. In this group there were 296 children who had had their 
tonsils and adenoids removed with breathing good in 132, or 44 per cent; 
fair in 67, or 22 per cent; and poor in 97, or 34 percent. Of these 296 
children 114, or 38 per cent, had enlarged cervical lymph glands, and 
10, or 3.5 per cent, had apical cardiac murmurs. A large number of the 
children had varying degrees of gland tissue proliferation in the pharynx 
and about the tonsil spaces. Some gave undoubted signs of syphilis. 
Some were asthmatic and subject to recurrent bronchitis and irritation 
of the upper respiratory tracts, and others were eczematous. In 
Group II, 21 children were referred for operations. This is about 1.5 
per cent as compared with 7.5 per cent in the other group. Twenty 
per cent of these had enlarged cervical glands, and none showed heart 
murmurs. Of the 93 children in this group whose tonsils had been 
removed, breathing was good in 57, or 62 per cent; fair in 19, or 20 per 
cent; and poor in 17, or 18 percent. While 34 per cent of the younger 
children who had removals breathed poorly, the older group showed 
only 18 per cent. This was probably due to the older children having 
reached a stage of immunity to infections, and also to the increasing 
size of the air space with dehydration and cessation of growth of 
lymphatic tissue. Twenty-five per cent of the children of this group 
had enlarged cervical glands, and there were 5 cases of heart disease, 
or 5.3 per cent. The incidence of heart disease is really very low. 


The Clinical Findings in the Normal Chest of the Child.— Austrian, 
Lanpbis and BLackFan (Report of the Committee on Medical Research, 
Natl. Tuberculosis Assn., May 6, 1922) state that the data obtained on 
percussion and auscultation of the lungs of normal children show wide 
variations from a fixed standard. These variations are usual and are 
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considered to be within normal limits. Inasmuch as these changes are 
dependent upon alterations that persist as the remains of past infections 
of the respiratory tract, it is obvious that a careful history with special 
reference to all infections is necessary if diagnostic errors are to be 
avoided. Even careful histories must be considered with judgment, 
as minor infections are soon forgotten by many, and among the less 
intelligent even more significant illnesses are not recalled. Failure 
properly to evaluate these deviations from a fixed standard often lead 
to unwarranted diagnosis of disease and even less justifiable treatment. 
With a proper appreciation of the widest variations that the normal 
may present the informed clinician can better understand the findings 
of the roentgenologist, and each coéperating with the other is less liable 
to error. D’Espine’s sign as indicative of enlarged tracheo-bronchia! 
lymph nodes is of little value. Recognition of and familiarity with 
these data is of cardinal and practical importance to every patient. 
Without a proper appreciation of these facts no intelligent differentiation 
between a normal and an abnormal respiratory tract can be made. 
The Use of the Carbon Arc Light in the Prevention and Cure of 
Rickets.—Herss and Uncrer (Jour. Am. Med. Assn., 1922, 78, 1596) 
experienced that in the winter, and especially in the early spring, 
rickets develops on every diet. It is generally mild and overlooked, 
but if routine clinical, roentgenological, and chemical examinations 
are carried out, it is surprising what a small proportion of bottle-fed 
infants will be found to have escaped rickets by March or April. They 
have also found that rickets is not limited to the artificially fed infant. 
A recent survey of breast-fed infants showed that by the end of March 
about one-half showed definite roentgenological evidence of rickets. 
The infants that they treated by the carbon are light had been on 
standard diets, including raw certified milk, dry milk, malt soup and 
protein milk. All received orange juice daily. Huldschinsky and 
others had used the mercury vapor quartz lamp for this purpose. 
The rays which this lamp emits are rich in ultraviolet, but its spectrum 
differs markedly from that of the sun, in that it is discontinuous, and 
that much of its ultraviolet rays are of wave lengths considerably shorter 
than those of the sun. For these reasons it was deemed worth while 
to try the effect of the white flame carbon are lamp, which more nearly 
approaches the sun’s spectrum. The fact that this lamp is very rich 
in luminous rays was another reason for testing its therapeutic value, 
for it seemed that it might provide illumination at the same time as 
therapy. The infants entirely naked were placed at a distance varying 
from three to nine feet from the lamp, and were provided with spectacles 
or other covering for the eyes. This form of irradiation does not lead 
to any tanning of the skin. This shows that pigmentation is not an 
essential factor in heliotherapy of rickets. In every instance there was 
a subsidence of the rickets, which was evident by roentgen ray often 
after daily exposures for only two weeks. This consisted in calcification 
of the lower epiphyses of the radius and the ulnar, which increased 
progressively as the treatment was continued. Accompanying these 
changes there was the constant increase in the inorganic phosphate of 
the blood, which in some cases had a tendency to fall after heliotherapy 
was discontinued. The carbon arc lamp was found in the laboratory 
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as well as in the clinic to be a very effective agent in the prevention and 
cure of rickets. It is comparatively inexpensive, and its rays are not 
irritating to the skin, so that it can be used for hours with perfect 
safety. The use of the lamp has the advantage over heliotherapy in 
that it can be used in the winter months when the tendency toward the 
development of rickets is the greatest, and when it is not possible to 
apply heliotherapy on account of the impossibility of exposing the body 
of the child to the direct rays of the sun at this season of the year. 


The X-ray Findings in the Normal Chest of the Child.—Pancoasr, 
Dunnam and BaETsER (Report of the Committee on Medical Research, 
Natl. Tuberculosis Assn., May 6, 1922) found that the normal chest of 
the child is subject to such wide variations from the roentgenologic point 
of view as to be beyond the possibility of exact description. The 
conglomerate shadow, commonly called the hilum shadow, when found 
lying entirely within the inner third or zone of the lung can be entirely 
disregarded, or regarded as normal except where it is made up of a solid 
mass of homogeneous shadow, showing undoubted evidence that it 
represents a growth or mediastinal pleurisy. Calcified nodes at the 
root of the lung, without evidence of lung disease, are of no significance 
except as possible evidence of some healed inflammatory condition, 
possibly but not necessarily tuberculosis. They are a corimon finding 
in the normal chest. In the normal lung the bronchial trunk shadows 
are not visible in the extreme apical regions. For convenience of 
description the remainder of the lung is divided into three vertical 
zones, extending outward from the lateral border of the spinal shadow 
to the lateral chest wall. The inner zone contains the root shadows. 
The midzone contains the trunk shadows, gradually fading out into 
their final subdivisions. The peripheral zone contains radiating lines 
from these and fading off before the periphery is reached. Where in 
the midzone or peripheral zone these shadows do not disappear in the 
characteristic fashion described, the appearance may be evidence of a 
variety of conditions, past or present, of an inflammatory nature or 
otherwise. It may accompany a tuberculous process, but is not neces- 
sarily indicative of tuberculosis. They feel that the use of such terms 
as peribronchial tuberculosis and parenchyma tuberculosis should not 
be used in the interpretation of roentgenograms of the chest. Also 
they feel that until corroborated by laboratory or clinical findings the 
use of such terms as active and quiescent should not be definitely applied 
to evident lesions demonstrated on plates. 


The Diagnosis, Prognosis and Early Treatment of Poliomyelitis. 
—Lovett (Jour. Am. Med. Assn., 1922, 78, 1607) points out that it is 
commonly known that many cases of poliomyelitis are overlooked in 
the early stages, being incorrectly diagnosed as all sorts of febrile 
affections, and the diagnosis is usually cleared up only after the paralysis 
develops. Laboratory diagnosis can be made in the early stages by 
spinal tapping. The fluid in the acute stages of the disease is clear and 
colorless, and does not show great increase of pressure. In the first 
week there is an increase in the cells, due to mononuclear ¢ells of various 
types, of which the lymphocyte is the most common. The cells may 
increase to as many as fronr 1000 to 2000 per cubic millimeter. The 
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globulin reaction, which is weak at first, increases to its maximum by the 
end of the third week. The only difficulty in the laboratory diagnosis 
is between poliomyelitis and tuberculous meningitis. The diagnosis 
from clinical symptoms is very important as the facilities for laboratory 
examination are not always available. This cannot be made from the 
history. Trauma cannot cause this disease. A moderate or high fever 
occurring suddenly without known cause and accompanied by symp- 
toms in the gastrointestinal or respiratory tracts is suspicious, especially 
between June and November. The most suspicious symptom of all 
is stiffness at the back of the neck in attempts to flex the head, but 
there is nothing really characteristic about the attack. Occasionally 
the part that will be paralyzed is affected by prickling or numbness. 
The paralysis may occur in one or two hours or three or four days from 
the beginning of the attack. After the first few days the diagnosis is 
very often only too obvious to those who are familiar with the funda- 
mentals of the affection. 
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The Results of Cesarean Section from 1911 to 1920 Inclusive.— 
Ho.ianp has undertaken to collect the records of the hospitals of 
Great Britain regarding Cesarean section in ten years. His totals are: 
for contracted pelvis, 33,372; for eclampsia and toxemia, 231; for anti- 
partum hemorrhage, 208; for other conditions, 386. In Cesarean 
section for contracted pelvis, when the mother was not in labor and 
therefore no attempt to deliver had been made, the maternal mortality 
was 11.6 per cent; early in labor, 1.8 per cent; late in labor, 10 per cent; 
after induction of labor, 14 per cent, and after attempts at delivery, 
27 per cent. The fetal mortality of cases where forceps had been tried 
was 27 per cent and the early mortality of children delivered by section 
after considerable labor was nearly 11 per cent. As might be expected, 
peritonitis and sepsis were the principal causes of the mother’s death. 
There were 33 cases of operation through the lower uterine segment: 
12 of them were extraperitoneal operations with 4 deaths; 20 trans- 
peritoneal operations with 1 death. In 46 cases of Cesarean hyste- 
rectomy there were 8 deaths. When these cases are analyzed it is 
found that the cases were severely complicated before operation. 
With all possible deduction of hysterectomy the maternal mortality 
of Cesarean operation in cases not in labor was 1.4 per cent; early 
in labor, 1.8 per cent; late in labor, 9.4 per cent, and after attempt 
at delivery, 26.5 per cent. The fetal mortality at the time of oper- 
ation was 3.9 per cent and later on among these children a mortality 
of 4.2 per cent; the later the operation is performed in labor the 
higher the fetal death rate, and when the operation is done after 
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the forceps has failed the fetal death rate is very high. It is interesting 
to note that the maternal mortality of abdominal Cesarean section as 
indiscriminately practised for eclampsia is 32 per cent, and in eclampsia 
and toxemia fetal mortality is 50 per cent among infants dying at the 
operation and those surviving. The writer speaks of other toxemias 
of pregnancy and those causing eclampsia which is to our mind a con- 
fusion of terms and ideas. Thus in 29 cases of what he calls the albumin- 
uria of pregnancy, a maternal mortality after Cesarean section was 
20 per cent. The statistics would have been more valuable if eclampsia 
and what he calls other toxemias had been placed under one head. 
In placenta previa the statistics are somewhat confused; thus he 
speaks of complete and central with a mortality of 14 per cent; uncompli- 
‘ated, etc., with a mortality of 9.3 per cent, and “placenta previa” 
18 cases, 1 death. Obviously these statistics are not clear. Among 
his cases were 5 Cesarean hysterectomys with no mortality. The 
fetal mortality in these cases was low, 7 per cent at labor. Among 
the children surviving the operation and remaining for some time in the 
hospital the mortality was 22.3 per cent. Unquestionably the fetal 
mortality of placenta previa treated by Cesarean section was compara- 
tively low. On using the term accidental hemorrhage, probably to in- 
clude accidental separation of the normally implanted placenta, the 
statement is not clearly defined. In 66 cases treated by Cesarean 
section the maternal mortality was 27 per cent. It is difficult to 
imagine what concealed and revealed hemorrhage may be, but this is 
mentioned together with concealed hemorrhage and 68 cases of acci- 
dental hemorrhage. When Cesarean hysterectomy and the ordinary 
simple Cesarean section are compared, or these cases of hemorrhage, the 
mortality of the former is four times as great as that of the latter. This 
may be because these cases were complicated at operation. Eighty-six 
per cent of the children in these anomalous hemorrhages were lost. In 
the miscellaneous cases of various types, numbering in all 366, mortality 
varied in accordance with the severity of the complication for which 
the operation was done. The paper is interesting and valuable for the 
large number of cases studied and the painstaking effort made to 
arrive at the true position of Cesarean section as practised at present 
in the British Empire. 


Galactocele.—GryNnFeL_tr and Tz£LEPoGLoU (Gynéc. et obst., 1922, 
5, 222) publish a well-illustrated and comprehensive paper upon 
this subject. They find that the condition known as galactocele 
is not a primary pathological condition. It is a secondary result 
of various pathological processes in the mammary gland. From the 
standpoint of anatomy, several varieties may be distinguished. One, 
the ectasic, which arises from the dilatation of the milk ducts; second, 
the interstitial, which is formed by the excessive secretion retained in 
the connective tissue around the gland substance; third, the adenoga- 
lactocele, which is an adenocystic tumor containing milk; fourth, the 
pyogalactocele, which is a chronic abscess in the milk duct and sur- 
rounding tissue. From the standpoint of pathology these conditions 
may arise in two ways: First, from inflammation, which in accordance 
with its nature, intensity, location and duration, creates the conditions 
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necessary for the development of the different varieties; second, from 
traumatisms which rupture the milk ducts and produce lactorrhagia. 
In the literature of the subject the most commonly reported is the 
adenogalactocele. Very frequently a number of factors enter into the 
pathological condition present, producing complex anatomical varieties 
which are called mixed galactoceles. The clinical development in a 
given case varies with the anatomical type—a point of practical interest 
deserving further .investigation. In all cases the knowledge that a 
galactocele may coexist with an adenofibroma explains the hesitation 
which obstetricians feel in giving a definite prognosis on any line of 
treatment. 

The Treatments of Placenta Previa by Abdominal Hysterotomy.— 
Brouna, of Liége (Gynéc. et obst., 1922, 5, 198) has operated 11 
times by Cesarean section for placenta previa. Six of these patients 
were primipare, of whom 4 were operated upon before labor; 1 at 
the beginning of labor; 1 was at seven months, the remainder at 
term or very near term. In 1 case complicated by uterine fibroid 
hysterectomy was performed. Ten of these women recovered, 8 
without complications and 2 after some fever. One survived delivery 
for only four hours. Two of the children died two or three hours 
after the operation without symptoms, except those of weakness. 
Of the 2 cases whose recovery was complicated by fever, 1 had infec- 
tion in the abdominal wound. She was in very bad general health 
and was operated upon as an emergency without much preparation, 
but finally made a good recovery. The second patient, recovering 
with fever, was a young frail primipara, who had a serious hemorrhage 
at the seventh month, at which time she was placed under the care of 
a midwife. Hemorrhages occurred at intervals, but were treated by 
hot douches, containing laudanum. When she was finally examined, 
it was found that the finger could be carried through the cervix against 
the placenta, which was central. The examination was followed by 
profuse hemorrhage, and a tampon was used to check it. As the 
tampon became soaked, it was replaced and operation was finally done. 
The patient’s convalescence was complicated by fever, although the 
abdominal wound healed naturally and involution of the uterus pro- 
ceeded naturally. No evidence could be found of pelvic inflammation. 
It was thought that an important element in bringing about the cessa- 
tion of fever was the production of a fixation abscess, which on the 
twenty-seventh day after operation, obtained a half-pint of pus. The 
case ending fatally was a primipara, aged thirty-four. She had had 
some hemorrhage during pregnancy, but when near term was taken with 
a profuse bleeding which rapidly made her anemic. There was slight 
dilatation of the cervix, but it remained very hard, with the placenta 
covering the lower segment. The patient had rallied from the operation 
seeming in unusually good condition, when suddenly her pulse became 
worse and she died from rapid dilatation of the heart. The writer is in 
favor of Cesarean section for placenta previa in a large proportion of 


cases. 


Hysteropexy and Gestation.— Rosner (Gynéc. et obst., 1922, 5, 185) 
reports the case of a patient aged thirty, the mother of three chil- 
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dren, who had been operated upon in 1920 for prolapse and retro- 
flexion of the uterus. Anterior and posterior colporrhaphy, a 
plastic operation on the perineum and hysteropexy, had been per- 
formed. About two months after the operation the patient became 
pregnant, and during the third month of her pregnancy she suffered 
greatly from pain in the lower part of the abdomen, which pain finally 
became unendurable. At five months the uterus was very sharply 
anteverted, the fundus fixed behind the symphysis, and the posterior 
wall of the uterus distended. The round ligaments could not be made 
out with bimanual examination. The uterus seemed to be in a sort of 
sac formed by the edges and tendons of the recti muscles.» There was 
great pain on pressure. On vaginal examination, the cervix was very 
high up, carried far back; the uterus could not be pushed up by vaginal 
manipulation. The situation was such that the child could only develop 
by distending the posterior wall of the uterus, and the patient’s suffering 
was so great that operation was undertaken. On opening the abdomen 
two adhesions were found which fixed the fundus of the uterus in the 
neighborhood of the insertion of the round ligaments in the abdominal 
wall. These adhesions were tense and covered by peritoneum. With- 
out disturbing the uterus these adhesions were severed without much 
hemorrhage. The points of incision were covered by peritoneum and 
the abdomen closed. The patient made an uninterrupted recovery, 
and the uterus developed normally. The patient was examined three 
times before full term. The uterus grew normally in size; at the tenth 
month the cervix was in normal position and the head of the child 
engaged in the pelvic brim. It was not difficult to recognize the fact 
that the development of the anterior wall of the uterus had been 
retarded by the fixation operation; while the posterior wall of the uterus 
had been overdistended. Labor occurred spontaneously at term with 
slight laceration of the vaginal wall and perineum. The weight of the 
child was normal, the mother making a good recovery. 

Eclampsia Post Partum Apparently Cured by Decapsulation of the 
Kidneys.—Fry (Monatschr. f. Geburtsh., 1922, 56, 256) states tnat 
he has had good results in the use of drugs in the control of eclamptic 
patients. In the following case, however, he resorted to operation. 
The patient was aged thirty-six, and had previously given spontaneous 
birth to two living female children with an interval of about two years. 
Seven years later she had an abortion at three months. In the preg- 
nancy under consideration the patient was fairly well in the early 
months, but as the later months approached she had swelling of the legs, 
headache and sought medical advice. She entered the hospital and 
gave spontaneous birth to a living male child. Early on the following 
morning she had eclamptic convulsions with a very small secretion of 
dark brown urine, containing albumin, casts and red blood cells. The 
patient was unconscious and her blood-pressure high. The lower 
extremities became edematous; the breathing was stertorous; five hours 
after the first convulsion 250 cc. of blood was taken. As the patient 
did not essentially improve, she was subjected to decapsulation of both 
kidneys. The kidneys were found large and hyperemic; the capsule 
of the kidneys was very firm and tense, and when it was incised there 
was profuse bleeding, especially from the left kidney, but no protrusion 
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of kidney substance. When the capsules were stripped back the 
parenchyma was found to be not pale and anemic, as has been stated 
by some, but very hyperemic. As there was free bleeding on the left 
side, a tampon of iodoform gauze was introduced. Convulsions ceased 
after the operation; consciousness and memory gradually returned; the 
quantity of urine markedly increased, and albumin and casts almost 
disappeared. Urinary fistulas developed on both sides but eventually 
closed. Unfortunately at five weeks the child died of pneumonia and 
convulsions, but the mother made a good recovery. 
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The Erythropoietic Action of Germanium Dioxide.— Maintaining 
exact conditions of control, HAMMetr, Nowrey and (Jour. 
Exper. Med., 1922, 35, 173) injected a sterile 0.4 per cent solution of 
germanium dioxide into four lots of male and female albino rats. Two 
lots received in four doses at intervals of four days a total of 6.6 mg. 
per kilo of body weight and the other two were given 45 mg. in three 
doses at similar intervals. Weekly determinations of the erythrocyte 
and leukocyte counts of the blood were made seven days apart. It was 
found that all of the test rats responded to the germanium dioxide by 
a marked and sustained rise of from one to nearly five millions in the 
number of erythrocytes in the blood. Those rats which showed a lower 
initial count responded better, and vice rersa. There was no indication 
that the larger doses of germanium dioxide exerted a greater stimulat- 
ing effect on the production of the resultant erythrocythemia than the 
smaller doses. Evidently the effect appeared quickly, the red cell count 
rising within a week after two injections. The coagulability of the 
blood became increased while color changes were noted in the liver and 
bone marrow. In a second communication, HammMetr and Nowrey 
(Jour. Exper. Med., 1922, 35, 507) reported the results of a histological 
comparison of the liver, spleen, bone marrow, circulating young erythro- 
cytes and differantial counts in the albino rats receiving germanium 
dioxide, with their litter controls. It was found that while the livers of 
the test animals showed a capillary dilatation and engorgement, and 
the spleens were more congested than in the controls, there was no 
evidence of red-cell formation in these organs. In the bone marrow, 
however, there was evidence of a marked stimulation in formation of 
nucleated erythrocytes, as well as an increase in the young red cells in 


} 
t 


PATHOLOGY AND BACTERIOLOGY 463 


the circulating blood. No noteworthy differences in the values for the 
various types of leukocytes in the circulation, as determined by differ- 
ential counts, could be found. The authors conclude from their experi- 
ments that germanium dioxide is a potent erythropoietic agent and 
that the source of the erythrocythemia is the increased production of 
red-cell precursors by the bone marrow. 

The Internal Secretion of the Pancreas.—With the knowledge that 
since the acinous but not the islet tissue of the pancreas degenerates 
after ligation of the pancreatic ducts, and assuming that trypsinogen 
or its derivatives was antagonistic to the internal secretion of the gland, 
BantTinG and Best (Jour. Lab. and Clin. Med., 1922, 7, 25), working in 
conjunction with J. J.R. MacLeop, have conducted certain experiments 
on dogs in an attempt to prepare an active extract of the island of Langer- 
hans. The pancreatic ducts were ligated for ten weeks, to allow com- 
plete degeneration of the acinous tissue, after which interval the degen- 
erated pancreas was quickly removed under chloroform anesthesia and 
the extract prepared by slicing into a chilled mortar containing Ringer’s 
solution and partially freezing the tissue. The half-frozen gland was 
then macerated and filtered, and the filtrate, now at body temperature, 
was injected into eight to sixteen month old dogs depancreatized by 
the Hédon method or at the initial operation. The results of various 
experiments on six dogs are shown in detail with the aid of charts. Over 
seventy-five doses of extract from degenerated pancreatic tissue have 
been administered to ten different diabetic animals. It was found that 
intravenous injections of the extract invariably reduced the percentage 
of sugar of the blood and the amount of sugar excreted in the urine, 
the extent and duration of the reduction varying directly with the 
quantity of the extract injected. Rectal injections were not effective 
and pancreatic juice destroyed the active principle of the extract and 
boiled extract produced no effect on the reduction of blood sugar. 
Extracts made 0.1 per cent acid were effectual, however, in lowe. ig 
the blood sugar, and extracts prepared in neutral saline and kept i. 
cold storage remained potent for at least seven days. The presence of 
the extract enabled a diabetic animal to retain a much greater percent- 
age of injected sugar than it would otherwise. That the reducing 
action was not a dilution phenomenon was indicated by the fact that 
the hemoglobin estimations before and after injections of the extract 
were the same, that administration of large amounts of saline did not 
effect the blood sugar and that similar quantities of extracts of other 
tissue did not cause the reduction of blood sugar. The authors are 
convinced that the extract contains the internal secretion of the pan- 
creas, which is the factor operative in controlling carbohydrate metab- 
olism; but they feel that the results of their “experimental work,” 
which certainly appear to mark an epoch in our understanding of dia- 
betes mellitus, “as reported in this paper, do not at present justify the 
therapeutic administration of degenerated gland extracts to cases in 
the clinic.” 


The Diagnosis of Syphilis in Malarial Subjects by the Wassermann 
Reaction. —Jounson (Jour. Path. and Bacteriol., 1921, 24, 145) reported 
the results of 738 complement-fixation tests for syphilis on 74 cases of 
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malaria, all of which were under treatment with quinine (20 to 30 grains 
daily). The tests consisted of the original Wassermann (using two 
M. H. D. of complement), Tschernogobouw’s modification, Fleming's 
modification and the Hecht-Fleming method. In 19 cases the first 
blood specimen was collected during an actual rigor or at a short interval 
after a rigor, in 45 there was no record of rigor but the first specimen was 
obtained when the parasites were found in peripheral blood and in 10 
cases the blood was collected when no parasites were found but typical 
relapses subsequently developed with parasites in the finger blood. 
All cases clinically syphilis or giving a history of previous syphilitic 
infection were excluded. On retesting the bloods only 7 per cent were 
found to give positive Wassermann reactions. These investigations 
indicate that the blood in active benign tertian, malignant subtertian 
and mixed malaria does not give a positive Wassermann reaction; that 
positive findings are due to syphilitic infection or to certain factors in 
the technic employed or to non-specific changes in the patient’s serum; 
that in such cases the serum should be retested and that a positive 
reaction confirmed by a subsequent test is evidence of luetic infection. 

The Wassermann Reaction in Relapsing Fever.—QOut of 18 cases of 
relapsing fever, Roar (British Jour. Exper. Path., 1922, 3, 59) found 11 
positive to the Wassermann reaction (Emery’s and Fleming’s modifica- 
tions) at some stage of the disease, but 6 of the 7 negative cases were 
tested only once. Excluding 2 of the positive cases in which the test 
was not repeated, 3 out of 9 persisted during the period of observation 
(seventeen to twenty days), while all others had become negative eight 
to thirteen days after the onset of the fever. Two cases were negative 
on first examination, but became positive three and six days after onset. 
As a result of these observations the author believes that a transient 
positive Wassermann reaction may be found as a constant phenomenon 
during the acute stage of relapsing fever; that the transient character 
distinguishes it from the reaction due to syphilis, and if the positive 
result persists in a given case, syphilis may be suspected also. 

Digestion of the Esophagus as a Cause of Postoperative and Other 
Forms of Hematemesis.—PrinGLE, Stewart and (Jour. 
Path. and Bacteriol., 1921 24, 396) call attention to the fact that, in all 
probability, many of the cases interpreted as postmortem digestion of 
the esophagus have, in reality, an origin during life and report 18 cases, 
16 of which were fatal. Ten of the cases were surgical in nature, 2 were 
associated with accidents and 6 with medical diseases. The outstanding 
clinical feature was vomiting of black or brown material, twenty- 
four to thirty-six hours before Geath, this symptom being found on 13 
occasions. In the esophagus itself two striking and distinctive 
phenomena consist in the presence of black sloughs indicative of intense 
congestion and hemorrhage and the cantrast between the broken-down 
esophagus and the stomach which is either totally free from digestion 
or only slightly digested. Two of the cases showed a slight involve- 
ment, 7 presented extensive ulcerations and 9 had perforated with 
widespread destruction of the lower portion of the’ esophagus. Hemor- 
rhages are always present in the esophageal wall and sometimes in the 
lungs and pleuree. Microscopically the condition is a severe ulceration 
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attended by necrosis, solution of tissue and an acute inflammatory 
reaction. The authors believe that the condition is not rare, that it is 
not an agonal manifestation, “‘but one the nature of which can be 
diagnosed during life and which might be amenable to treatment.” 
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Typhus Fever on the San Juan Indian Reservation, 1920 and 1921. 

ArmstrONG (Public Health Reports, 1922, 37, 685) reports on an outbreak 

which resulted in 63 cases and 27 deaths on an Indian Reservation in the 
arid Southwest. The epidemic occurred among an Indian population 
showing 90 to 100 per cent infestation with head and body lice. The 
infection was probably introduced by laborers from Mexico. The early 
‘ases were variously diagnosed as influenza, measles and typhoid fever. 
The infection existed for about six months before being recognized. 
The problems of control were made more difficult by the isolation of the 
affected region, poor roads and scarcity of fuel and water. Delousing 
was accomplished by the application of a mixture of kerosene and 
gasoline, the use of a solution of nicotine, 1 : 1000, and by steam and 
boiling in the case of fomites. An emulsion of kerosene 2 parts, soap | 
part, and water 4 parts was also used to advantage for the body and hair. 
Cases were in general isolated in their own homes. 

Experimental Studies on Tuberculous Infection.— Krause (Am. Rev. 
Tuberc., 1922, 6, 1) confirms his belief in the Cohnheim-C ornet-Ribbert 
Law of Localization, in view of a constantly recurring demonstration 
provided by infection of a culture of low virulence known as R. |. 
Krause emphasizes his belief that at its culmination every case of tuber- 
culosis represents, in some degree, the fruition of a long sequence of 
accidental circumstances. Krause has made a careful study of the 
course of tubercle bacilli from the path of entry to the lungs in guinea- 
pigs and rabbits. He has shown that in the guinea-pig the tracheo- 
bronchial nodes show gross tubercle earlier than the lungs. In rabbits, 
on the other hand, he generally finds marked involvement of the lungs 
with slight or only moderate infection of the tracheo-bronchial nodes. 
Between the microscopic structure of the normal lungs of guinea-pigs 
and rabbits, there are important differences, which would permit 
tubercle bacilli to pass through the lungs of the guinea-pigs on to the 
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tracheo-bronchial nodes, but would tend to retain them in the lungs of 
the rabbit. Krause states that while the bloodvessels are potent factors 
in the spread of infection, they act merely as conveyers of bacilli. The 
real site of the pathologic development of tubercle would appear to 
be in the lymphatic system, in accordance with the view of Calmette. 
From mucous membrane the bacillus makes its way into the lymphatic 
system; and from plugged capillary it does likewise. Where it will 
focalize is determined largely by lymphatic anatomy (and, therefore, 
lymphatic physiology); and variations in lymphatic anatomy will 
determine differences in focalization. Krause has shown that funda- 
mental anatomical differences are actualities which give point to Tende- 
loo’s views of tuberculous focalization, based on physiological inquiries; 
though he is not inclined to follow Tendeloo all the way, and especially 
not in regard to non-continuous infection against the lymph stream. 
With this experimental evidence, he asks a few questions which con- 
tinually recur to him but which thus far he has not had time or oppor- 
tunity to investigate in the thorough way which their solution would 
require. Does human tuberculous infection normally tend to the 
lung root in early life because then lymphatic drainage is more active 
and intrapulmonary channels more open and unobstructed than later? 
In other words, is the child’s lung more comparable to that of the guinea- 
pig, which may be looked upon as constituing one type? With increas- 
ing age, do human lungs undergo internal changes which bring them 
nearer to the type which is normal for rabbits? Does there normally 
occur an increase and development of intrapulmonary lymphoid tissue 
over a few years, or through many years? Do formerly open lymphatic 
paths thus become more or less obstructed, so that bacillary retention 
within the lung is favored? How much do the inhalation of foreign 
bodies and the repeated occurrence of respiratory infections alter the 
puerile lymphatic structure which was once normal? Gardner and 
Willis have shown that in guinea-pigs the intrapulmonary lymphoid 
tissues proliferates markedly in response to the irritation of dusts, and 
that these overdeveloped masses then remain as permanently enlarged 
structures in the lymphatic paths. Miller has described and figured 
the same otcurrence in man. Dust which is not cast out by the ciliated 
epithelium comes to be laid down in human lungs along the lymphatics. 
With increasing age fibroses mark our lungs in varying degree. How 
much have all these processes to do with bringing about anatomical 
changes which will tend to arrest bacilli in their lymphatic passage to the 
nodes and to fix them in the lung itself? Is it not remarkable that even 
when the adult human lung has massive tuberculosis, the root nodes 
participate relatively little in the process? Here we have a companion 
piece to what is normal for the rabbit. What has blocked the relatively 
-asy passage to root which characterizes childhood infection? Krause 
thinks it is not wholly improbable that the several parts of the lung 
may differ in details of finer lymphatic structure—in details not funda- 
mental perhaps, yet decisive as regards fixation of bacilli—throughout 
life or perhaps only at certain periods. May the apical occurrence of 
localized adult tuberculosis, which is due to relatively slight infection, 
dependent on such factors? Do we lose our general tendency to 
lymphatic tuberculosis as we grow older, because with increasing age 
our lymphatic flow becomes less active and our lymph nodes more 
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impermeable? A rising incidence of renal and epididymal tuberculosis 
suggests that age brings no diminution of blood-borne metastases; but 
wherever the lymphatic apparatus may be conceived as entering into 
the spread of infection, there is in general much less tuberculosis as 
childhood passes into adolescence, adolescence to full maturity and 
completed growth to old age. Krause leaves all these as questions, as 
phases of a much larger problem, which, he submits, is worthy of attack 
from the point of departure which he has tried to establish. This is 
that the determinants of tuberculous infection are almost innumerable; 
yet among them there exists a very fundamental one which will always 
bulk large in the shaping of the final result and is comprised in the fact 
that a varying and variable anatomical structure establishes the loci of 
infection and to a great extent the further development and progression 
of infection from these. 

Relation of Faulty Cultures to Diphtheria Mortality.—O’Krrere 
(Boston Med. and Surg. Jour., 1922, 186, 603) states that immediately 
following the common use of diphtheria antitoxin, and after the more 
general use of bacteriologic diagnosis, the mortality curve of diphtheria 
took a marked downward trend. As the value of antitoxin became 
more widely recognized by the profession and public, this curve went 
lower still. Carey states that in the first decade of the last twenty 
years the death rate of this disease fell from 43 per 100,000 to 15 and a 
fraction. He goes on to state that there has, however, been a fairly 
constant mortality rate during the latter ten years of this twenty-year 
period. With the advent of toxin-antitoxin administration it is not 
unreasonable to expect, in the near future, still further lowering of the 
diphtheria death rate. O’Keefe concludes from his observations that 
one of the factors in delay of diagnosis of diphtheria is the failure to 
recognize that unless cultures are properly taken laboratory diagnosis 
will not be reliable. No amount of care or skill on the part of the 
bacteriologist can compensate for faulty technic on the part of the 
practitioner in securing a fair sample of the organisms existing in the 
membrane or exudate concerned. Twenty-four to forty-eight hours’ 
delay in the administration of antitoxin frequently results, owing to 
reliance placed upon faultily taken cultures. 


Tularemia Francis 1921, Six Cases of Tularemia Occurring in 
Laboratory Workers. —Lake and Francis (Public Health Reports, 1922, 
37, 392) report on 6 cases of laboratory infection occurring in labora- 
tory workers. Their paper is summarized as follows: All of the 
persons (6) who have been intimately engaged in the past two years in 
the laboratory in handling or dissecting rodents infected with the 
Utah strains of tularense have suffered an attack of tularemia. The 
diagnosis in each of the 6 cases rests upon the occurrence of a febrile 
period lasting about three weeks, positive serum reactions for 
agglutination and complement-fixation to antigens composed of 
Bacterium tularense and the absence of febrile attacks in 100 
other persons in the laboratory coming in casual contact with 
infected rodents. Consideration must be given to the skin of 
the hands as a possible portal of entry of the infection in labo- 
ratory workers even in the absence of local lesion or lympha- 
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denitis. A second attack has recently occurred in Case I of the above 
series, two years and five months after his first attack. The second 
attack was associated with evident cracks on the fingers, on one of 
which there developed an inflammatory papule which was soon followed 
enlarged, painful and tender lymph nodes in the epitrochlear and 
axillary regions of the corresponding side, but without fever or other 
constitutional disturbance. Bacterium tularense was isolated from 
the papule by guinea-pig inoculation. The absence of constitutional 
symptoms in the second attack, although there was a local lesion and 
consequent lymphadenitis, is accounted for by the persistence of 
immune bodies acquired by the first attack. Unrecognized cases of 
tularemia probably occur in the known foci of infection in the United 
States, some of which may have febrile attacks without local lesions, 
while some may have local lesions and a secondary regional lympha- 
denitis without very notable constitutional disturbance. Routine sero- 
logical tests for agglutination especially and for complement-fixation, 
using antigens composed of Bacterium tularense, would probably 
not only detect cases in known foci of infection but would bring to light 
unknown foci. Positive serological reactions are known to persist 
for two years after an attack. Light might be thrown upon the etiology 
of some fevers of undetermined origin. A warning is sounded against 
unwarranted indifference to an infection which in our experience has 
claimed all of those who have persistently worked with it in the 
laboratory. 

The Serological Grouping of Meningococcus Strains Isolated in New 
York City in 1921 and 1922.—Evans (Public Health Reports, 1922, 37, 
1247) has studied the immunological relations of meningococci isolated 
from recent cases of meningitis and compared them with strains which 
prevailed a few years ago. It is shown that, judged by bacteriotropin 
reactions, there has been a marked shifting of grouping, with a tendency 
to increase among the unclassified strains. 

The Delinquent.—Lesiir (Public Health Reports, 1922, 37, 1297) 
calls attention to the great economic loss and suffering entailed by 
delinquents who become public charges in penal institutions. Work of 
certain American observers is reviewed and commented on. A plea is 
made for study of the situation and for reshaping of the policy of the 
community in dealing with mentally deficient actual and potential 
criminals. The public-health bearings are especially brought out in 
connection with prostitution and venereal disease. 
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The salicylic reaction in the urine is proof of their absorption. 


How Supplied: NOVASPIRIN: Tablets, 5 gr., bottles of 25 and 100; Powder in ounces 
MESOTAN and SPIROSAL: | oz. bottles 


Literature on Request 


WINTHROP CHEMICAL COMPANY, Inc. 
16-22 Hudson Street, New York, N. Y. 


MEDICINE 


ANEW PERIODICAL 
Publishing Analytical Reviews of General Medicine, Neurology, Pediatrics 
Edited by David L. Edsall, Harvard Medical School. 


John Howland, Johns Hopkins Medical School. 
Associate Editor, Paul D. White, Massachusetts General Hospital. 


PUBLISHED QUARTERLY. 500 PAGES TO THE VOLUME 


MEDICINE will interest: 


1. TEACHERS, who wish to keep in touch with the methods and results of medical work in 
their own and other fields. 


2g. CLINICIANS, who wish the advantage of having immediately available, in convenient 
and readable form, critical digests of the recent views on general medicine, neurology 
and pediatrics. 


8. LABORATORY WORKERS, who require a useful reference work that will give systematic 
and careful presentations of subjects of important medical] interest. 


SUBSCRIPTION PRICE, NET POSTPAID 
$5.00, United States, Mexico, Cuba $5.25, Canada $5.50, other countries 


WILLIAMS AND WILKINS COMPANY 


Publishers of Scientific Periodicals and Books 
BALTIMORE, U.S. A. 
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(NEOARSPHENAMINE-METZ) 


is unsurpassed in reliability, trypanocidal 


||| efficiency and ease of administration. 


Neosalvarsan is manufactured by the 
|| process used in preparing the orginal 
| Ehrlich product and offers the physician 
the ideal means for treating the luetic. 


HA 
M E 


T Z 
LAB 


Trade Mark 
Reg.U.S. Pat.Off. 


Literature can be obtained from 


HAMETZ LABOR: ATORIES, Inc 


One-Twenty- -Two Hudson Street, New York 
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N Permits the Intravenous Injection of a Hemo- 
( tonic of Established Therapeutic Value. 
iN The Intravenous Injection overcomes every 

\ question of absorption and warrants the ex- 

N pectation of improved clinical results as com- rN 
N ared with other methods of administration. ai 
p 
READY—July Journal of Intravenous Therapy. | 
py 
Special Anemia Number 

rN Abstracts and References from American and Foreign Journals 
COPY ON REQUEST 


CONTROLLED BY 


CHEMICAL, 

PHYSICAL and \ 

BIOLOGIC TESTS \ 


Loeser’s Intravenous Solution 
of \\ 


IRON and ARSENIC 


A sterile, stable solution in hermetically sealed nonsoluble glass ampoules 
Each ampoule contains 64 milligrams (1 grain) of Iron Cacodylate 


\\ 

York Intravenous Laboratory 
100 West 21st Street 
New York, N. Y. 


Producing ethical intravenous solutions for the medical 
profession exclusively 


HAVE MADE 
INTRAVENOUS MEDICATION 
~ Ah 
A SAFE PRACTICAL 
OFFICE TECHNIC 
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IN THE TREATMENT OF 


DIABETES 


AND IN FILLING OUT OTHER 


RESTRICTED DIETS 


The physician’s efforts are frequently defeated because 
the patient’s HUNGER is not satisfied 


CELLU FLOUR 


(CELLULOSE FLOUR) 


FILLS THE NEED IN SUCH CASES 


It helps to satisfy hunger without furnishing nourishment. 
It does not strain a diabetic’s tolerance in any way. 


CELLU FLOUR contains: 


NO SUGAR—NO STARCH 
NO PROTEIN—NO FAT 


but — 


it serves to make highly palatable products, such as pancakes, 
cookies, crackers, muffins, noodles, etc. 


Recipes and sample of Cellu Flour upon request 


THE CHICAGO DIETETIC SUPPLY HOUSE 


(DISTRIBUTERS) 
1750 WEST VAN BUREN STREET CHICAGO, ILL. 
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Immunization 
against Diphtheria 


IPHTHERIA is a definitely preventable 

disease. Accumulated evidence shows 
that practically all children can be protected 
by immunization with a properly prepared Toxin- 
Antitoxin mixture. 


Such immunity lasts for years. 


General immunization in the pre-school 
period with Toxin-Antitoxin would practically 
wipe out diphtheria. 


The production of the highest degree of 
immunity depends on the use of an accurately 
balanced mixture. Over-neutralization lowers 
its potency. Under-neutralization undermines 
its safety. 


Toxin-Antitoxin, P. D. & Co., is properly 
balanced to insure the highest immunizing 
effect consistent with safety. 


* DIPHTHERIA IMMUNIZATION," a reprint, sent on request. Write nearest branch: Detroit. 
New York, Chicago, Kansas City, Ba leis more, New Orleans, St. Louis, Minneapolis, or Seattle. 


Parke, Davis & Company 
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REDUCED PRICES 


DIARSENOL NEODIARSENOL SODIUM DIARSENOL 

Arsphenamine) (Neoarsphenamine) (Sodium Arsphenamine) 


Orders for 50 ampoules—10% discount 


Discount on larger quantities on request 


It is with pleasure that we advise you that from this date a very substantial reduction in the 
prices of Diarsenol, Neodiarsenol and Sodium Diarsenol is made. They will now be supplied at 
approximately ONE HALF the amount you have been paying for arsenicals of any brand in the 
past. 

This reduction is made possible through the perfection of manufacturing processes which ensure 
very uniform dependable products, without any losses due to material failing to meet the standards 
of the United States Public Health Service. 

Diarsenol brand products are now unexcelled for solubility, stability, low toxicity and therapeutic 
power. All are tested at standards very much higher than Government requirements. Each lot 
is officially tested and passed by the U.S. P. H. 8. before being shipped, as all material is made under 
regulation and control of the Government. 

_ If you are not at present using our arsenicals, try a small order—your dealer can supply it—or a 
line to any of the offices below will have prompt and careful attention. Literature on comparative 
therapeutic efficiency mailed on request. 


DIARSENOL COMPANY, Inc. 


ATLANTA, GA. BUFFALO, N.Y. BOSTON, MASS. 
Forsyth Bldg. Ellicott Square 53 State Street 


HAMATIC OPOTHERAPY 


used by the Paris Hospital 
presgribed 
by over 30.000 Physicians 


REPLACES 


RAW MEAT 
AND IRON 


DESCHIENS’ SYRUP 
VITALISED OXYPHILES In each tablespoonful 
there are 40 grains of 

IRON OF THE BLOOD active Hzmoglobin, an 
equivalent of a fifth- 
of-a grain of vitalized 
iron. One tablespoonful 
at the beginning or at 
the end of the two prin- 
cipal meals of the day 
In cases f serious anzemia, 


double the dose. 


Made in Fraace in 
LABORATOIRES DESCHIENS 
9, rue Paul-Baudry, PARIS 


Samples on application to 
G. J. WALLAU Inc 
6, Cliff S, NEW-YCRK 


“AOR” 


HE DERMATOLOGICAL RESEARCH LABORATORIES were 
first in the United States to produce Arsphenamine.— Due to the 
systematic efforts of our research staff, with laboratory facilities and per- 
sonnel adapted to intensive conceatration largely in this particular field, 
we are now producing a NEOARSPHENAMINE of such low toxicity and 
high therapeutic effect that it may be regarded as a super neoarsphenamine. 


For the convenience of physicians who 
have not ready access to reliably distilled 
sterile water, we supply a bulk package 
(illustrated) containing 10 ampoules of any 
one dosage of neoarsphenamine with 10 am- 
poules of chemically pure sterile water, (free 
from organic matter). SOLUTION may 
be EFFECTED in the ampoule and syringe. 


DERMATOLOGICAL 
RESEARCH INSTITUTE 


(Incorporated as an Institute for Medical Research 

1720-26 LOMBARD STREET 

1713-23 NAUDAIN STREET 
PHILADELPHIA, PA. 


NEO ARSPHENAMIN 
=H The Dermatological Research Institute 

1920-1722 Lombard Street. 
PHILADELPHIA. PA. 
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Lessons in Pathological Histology 
ROUSSY, BERTRAND and McFARLAND 


HIS interesting and intensely practical little book is novel in almost every particular and has 
no parallel among the books offered to students of medicine. 


It bears the same relation to pathologic histology that a “‘dissector’’ does to anatomy; it is a 
self-instructor, teaching the salient features of the tissues studied. It is not a text-book of pat! 
ology nor is it a handbook of technic. _ It is a guide, and a very intelligible one, to the microsco; 


study of morbid tissues. It teaches the student the correct method, and gives ‘the most important 
facts. 


The approach to the diagnosis is always systematically made: The student is first told what 
should be seen with the naked eye, then what is to be seen with the low- -power lens, and final! 
if necessary, what with the high-power lens. Particular fields for examination with the high: 
powers are frequently indicated upon the drawing by lines inclosing small squares. The beautif 
drawings illustrating the work are found on the right-hand pages while on the left-hand page is 4 
text correlated with the illustration, and telling how one should proceed it studying it. Althoug 
brief, this text is descriptive, critical and diagnostic, and it transforms the book from an atlas into 
a guide by being of a value equal to the illustrations. 


By GUSTAVE ROUSSY, Professor Agrégé, Chief des Travaux Pratiques d’Anatomie Pathol 
gique a la Faculté de Paris and IVAN BERTRAND, Chef de Se ratche Délégué a | 
Clinique des Maladies Nerveuses de la Faculté de Paris, Translated from the Secon 
French Edition by JOSEPH McFARLAND, M.D., Sc.D., Professor of Pathology and 
Bacteriology in the Medical Department of the University of Pennsylvania, 12 mo., 27% 
pages, with *24 engravings. Limp Binding, $3.25, net. 
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Laboratory Books 


(} Manual of Clinical Laboratory Methods 


by Crype L. Cummer, M.D., Assistant Pro- 
fessor of Clinical Pathology, Western Reserve 
University, Cleveland. Octavo, 484 pages, 

with 136 engravings and 8 plates. 
Cloth, $5.50 net. 


(] Principles of Bacteriology 
New (10th) Edition 


By A. C. Assort, M.D., Professor of Bacteri- 
ology and Director of the School of Hygiene 
and Public Health, University of Pennsylvania. 
12mo, 686 pages, with 121 illustrations, 28 in 
colors. Cloth, $4.00 net. 


L] The Evolution of Disease 
With a Discussion of the Immune Reactions 
in Infectious and Non-Infectious Dis- 
eases. A Theory of Immunity, Anaphylaxis and 
Antianaphylaxis. 

By J. Danysz, Chef de Service, Institut Pasteur, 
Paris. Translated by Francis M. Racks- 
MANN, M.D., Harvard Medical School. 12mo, 
194 pages. Cloth, $2.50 net. 


Bacteriology 
General, Pathological and Intestinal. 


By Arraur I. Px.D., Dr.P.H., Pro- 
fessor of Bacteriology in the Medical School of 
Northwestern University, Chicago. Octavo, 
680 pages, with 99 engravings and 8 colored 
plates. Cloth, $6.00 net. 


(] Fundamentals of Bacteriology 
New (2d) Edition 
By CHarues B. Morrey, B.A., M.D., Professor 
of Bacteriology and Head of the Department, 
Ohio State University. 12mo, 320 pages, with 
171 engravings and 5 plates. Cloth, $3.25 net. 


Pathogenic Microorganisms 

New (7th) Edition 
By Wituam H. Park, M.D., and Anna W. 
Wituiams, M.D., Assistant Director of Bureau 
of Laboratories, Department of Health; 
assisted by Krumwiepe, Jr., M.D., 
Assistant Professor of Bacteriology and 
Hygiene, University and Bellevue Hospital 
Medical College, New York. Octavo, 786 

pages with 214 engravings and 9 plates. 
Cloth, $6.50 net. 
_] Laboratory Syllabus of Clinical Pathology 


By Cuarues E. Simon, M.D., Small Octavo, 86 
pages. Cloth, $2.00 net. 
Principles of Biochemistry 
By T. Bramsrorp Roserrson, Pa.D., D.Sc., 
Professor of Physiology and Biochemistry, 
University of Adelaide, South Australia; for- 
merly Professor of Biochemistry, University of 
Toronto; Professor of Biochemistry and Phar- 
macology, University of California. Octavo, 
* 633 pages, with 49 engravings. 
Cloth, $8.00 net. 


MODERN METHODS 


in the 


Diagnosis and Treatment of 
Renal Disease 


By 
HUGH MACLEAN, M.D., DSc. 


PROFESSOR OF MEDICINE, UNIVERSITY OF LONDON, 
AND DIRECTOR OF THE MEDICAL CLINIC, 8T. 
THOMAS’S HOSPITAL; HONORARY CONSULTING 
PHYSICIAN TO THE MINISTRY OF PENSIONS; 
CONSULTING CHEMICAL PATHOLOGIST TO 
ST. THOMAS’S HOSPITAL 


12mo, 102 pages. Cloth, $2.00, net 


\ JRITTEN because of the demand by 

medical men for a short practical account 
of the newer methods for investigating renal 
function. In recent years notable advances 
have been made in this branch of medicine, but 
much of the work lies scattered throughout 
the literature of various countries and is not 
accessible to the busy practitioner. The 
present volume gives all of this new informa- 
tion between two covers and thus satisfies 
this long-felt want. 


Only what the practitioner actually needs is 
presented. All statements made are founded 
on a very extensive clinical experience of renal 
patients, and only those tests have beef® 
included which were found to be of practical 
clinical value and which are easily carried out. 


In connection with the renal tests the 
author warns that in every case the clinical 
symptoms must be carefully considered. In 
many patients, especially in the earlier stages 
of disease, a careful correlation of the clinical 
condition with the results of the tests 
described will give information which could 
not possibly be obtained, in the present state 
of our knowledge, from a study of the clinical 
features alone. Throughout the monograph 
diagnostic methods, significance of findings 
and treatment are discussed in a brief, to-the- 
point manner that will arouse the enthusiasm 
of the busy, practical man. 
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Hayfever and Asthma—Scheppegrell 


CAUSE, PREVENTION AND TREATMENT . 


l R. SCHEPPEGRELL has done more work perhaps than any other man along the lines o! 

the Etiology, Diagnosis and Treatment of Hayfever. His well-earned reputation as an 
authority insures a most cordial reception of his book, which thoroughly covers the many refined 
methods of diagnosis and immunization of the present day and the modern therapeutic measure: 
It points out the erroneous ideas about those conditions that abound and which are even set forth 
in many of our text-books and encylopedias. 


_ Hayfever and Asthma are widespread and practitioners the country over will find this a text 
inestimable aid. Its value to Health Officials, Immunologists, et. a/., is, of course, self-evident 
All photomicrographs and photographs used in this work are original. 


CONTENTS—History AND PREVALENCE OF HAYFEVER—POLLEN—HAYFEVER PLANTS 
CoMMON HAYFEVER PLANTS OF THE EASTERN AND SOUTHERN STATES—PRINCIPAL HAYFEVER 
PLANTS OF THE PACIFIC AND Rocky MouNTAIN STATES—PLANTS NoT RESPONSIBLE FOR Ha\ 
FEVER—ANATOMY AND PHYSIOLOGY OF THE NosE—SyYMPTOMS, DIAGNOSIS AND DIAGNOsTi 
TESTS OF HAYFEVER, SUSCEPTIBILITY—ETIOLOGY—SEASONS IN HAYFEVER—INFLUENCE OF SEX, 
AGE, OCCUPATION AND RACE IN HAYFEVER— HAYFEVER POLLENS AND THEIR REACTIONS—POTEN 
TIAL AREA OF HAYFEVER POLLENS—ATMOSPHERIC CONDITIONS IN RELATION TO HAYFEVER 
POLLEN IN THE NASAL SECRETION OF HAYFEVER CASES—TESTING THE WIND-POLLINATION 0! 
HAYFEVER PLANTS—SPECIAL POLLENS OF HAYFEVER—CLASSIFICATION OF HAYFEVER PLANTS 
RELATION OF HAYFEVER TO THE Most COMMON PLANTS, TREES AND GRASSES—PREVENTION 0! 
HAYFEVER—LEGISLATION IN THE PREVENTION OF HAYFEVER—HAYFEVER RESORTS—TREA1 
MENT—IMMUNIZATION— HAYFEVER IN CHILDREN—THE SEASONS AND GEOGRAPHICAL DIsTRIBU- 
TION OF HAYFEVER IN THE UNITED STATES. 


By WILLIAM SCHEPPEGRELL, A.M., M.D., President, American Hayfever Prevention Associa 
tion; Ex-President, American Academy of Ophthalmology and Otolaryngology; Chief of Hayfever 
Clinic, Charity Hospital, New Orleans. 12mo, 274 pages, with 107 engravings anf I mag gs plate. 

loth, $2.75, net 


Thoma—Oral Roentgenology 
A Roentgen Study of the Anatomy and Pathology of the Oral Cavity 


HE Roentgen picture is often the most important link in the chain of 

evidence which leads to diagnosis, and frequently helps to discover the 
cause of the disease. It serves the oral surgeon as a guide when operating, helps 
“the dentist determine the result of mechanical procedures and the research 
worker to follow disease processes, operative results and progress of healing. 


The medical practitioner today is as much interested as the dentist in Ora! 
Roentgenology, since the interrelation of medical diseases and dental infections 
is generally recognized. The most eminent internists in this country, when 
making a thorough examination of any patient, include an oral Roentgen 
examination. The ophthalmologist, the aurist and the laryngologist all hav: 
occasion to search in the oral cavity for contributory causes when treating 
certain diseases. 

By KURT H. THOMA, D.M.D., Assistant Professor of Oral Histology and Pathology and Memb« 
of the Research Committee, Harvard University Dental School; Oral Surgeon, Robert Breck Brigha: 
Hospital; Founder, International Association for Dental Research. Contains 128 more pages and 15 


more illustrations than the first edition. Imperial octavo, 341 pages, with 470 illustrations. 
Cloth, $6.00, n¢ 
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Pulmonary Tuberculosis 


By 
MAURICE FISHBERG, M.D. 


Clinical Professor of Medicine, University and Bellevue Hospital Medical College; Chief 
of the Tuberculosis Service, Montefiore Hospital for Chronic Diseases, and of 
Bedford Hill Sanatorium for Incipient Tuberculosis 


HE NEW EDITION of this standard authority is a big improve- 

ment over preceding editions. It contains 147 more pages, 32 more 
illustrations, and also has two new chapters of the utmost importance. 
That on the REciPROCAL RELATIONS Between PULMONARY TUBERCULOSIS 
and CERTAIN PHYSIOLOGICAL and PATHOLOGICAL PROCESSES contains 
material not available in any book in any language. The other new 
chapter is on the Mepico-LEGAL and INSURANCE AsPECTS of TUBER- 
CULOSIS, and in itself is worth the price of the book to thousands of 
doctors engaged in insurance, indemnity, workmen’s compensation and 
veteran rehabilitation work. Traumatic tuberculosis of late has very 
often been considered in the courts in claims for damages and there are 
many valuable passages on this point. 


The former chapter discusses in full detail the reciprocal influences exercised by tuber- 
culosis and such physiological processes as growth, puberty, sexual functions, fecundation, 
pregnancy, labor, the puerperium, etc. Also full consideration of the coexistence of pul- 
monary tuberculosis with such pathological processes as extra-thoracic tuberculous lesions, 
diseases of the upper respiratory tract, especially tonsillitis, coryza and the lymphatic 
diathesis; diseases of the bronchi and lung, notably asthma, bronchitis, bronchiectasis, 
emphysema, pneumonia, etc.; constitutional and metabolic diseases, such as the various 
forms of rheumatism, gout, diabetes, cholelithiasis, nephrolithiasis, obesity and dys- 
functions of the endocrine glands, the thyroid, the adrenals and the gonads; infectious 
diseases, notably the exanthemata, influenza, typhoid fever, syphilis, etc.; diseases of the 
gastrointestinal tract, appendicitis, fistula-in-ano, cirrhosis of the liver, etc., and finally 
cancer and insanity. Phthisical patients often live for many years and during their 
period of illness are liable to suffer from various other diseases and therefore the recip- 
rocal relations discussed in this chapter have more than theoretical bearing on the symp- 
tomatology, course and prognosis. As far as can be ascertained this is the first attempt 
to treat the subject in any book or monograph on tuberculosis. 


The entire book has been reset in new type and radical changes have been made in 
nearly all the chapters. Those treating of Phthisiogenesis were rewritten emphasizing the 
problems of the constitutional vs. environmental factors in etiology. Also the chapter on 
Artificial Pneumothorax has been rewritten and amplified, limitations of this mode of 
treatment being pointed out. Among the many new sections that have been added the most 
important are on acute miliary tuberculosis, scrofula, myoidema, the autourine test, photo- 
therapy, artificial immunization, etc. 


New (3d) Edition. Octavo, 891 pages, with 129 engravings and 28 plates 
Cloth, $8.50, net. 
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By BURTON PETER THOM, M.D. 


Visiting Syphilologist to the Hospitals of the Department of Correction, Welfare Island 
New York City 


Octavo, 525 pages, with 69 engravings. Cloth, $5.50, net 


YPHILIS is discussed here as it confronts the physician in his work o| 
everyday. Unlike the majority of text-books on syphilis it does no 
stress the dermatologic features of the disease. The dermatoses of syphilis 

are discussed fully and clearly and are given their proper place, but the disease 
is presented in the light of the newer knowledge as exemplified by the teachings 
of Warthin and Barker and other pathologists and clinicians of note. Its sim 
plicity of style and its exhaustive consideration of every phase of syphilis make 
it distinctive from all other medical books. 


THIS BOOK WILL APPEAL to the general practitioner because it will often 
throw light upon the ‘ puzzling case”’ which every physician encounters with mor 
or less frequency. It will still further appeal to him because in describing the con- 
ditions caused by syphilis which simulate other diseases and are frequently known 
as such, it does not merely enumerate these conditions but describes them, terse]) 
and vividly, so that they are visualized in a way that even the inexperienced can 
appreciate. Because of the widespread incidence of syphilis, this book will 
appeal to the country doctor and, as syphilis is present,in some form in approxi- 
mately one person out of ten, with equal force to practitioners in the large cities 


IT SHOULD BE IN THE HANDS of—the surgeon because it will help him 
to solve many of the problems with which he is confronted—the internist becaus« 
it deals with syphilis as a constitutional dyscrasia, not merely as a skin disease 
It should be read by the gynecologist—in no other book on syphilis is gynecology 
in its relation to syphilis so exhaustively considered. It is very necessary to 
the specialist in children’s diseases. In the diagnosis and treatment of syphilis 
in infants and children it iseminently practical. It is as essential to the obstetrician 
as a work on obstetrics itself. The laryngologist, the otologist and the ophthalmol- 
ogist will find that as syphilis affects them, these branches of medicine are 
discussed in explicit detail. The chapter on syphilis as it affects the teeth can b 
read with profit by every dentist. 


THE CHAPTER ON SYPHILIS in its relation to the law, aside from its 
succinct and authoritative descriptions of the disease whereby a lawyer can 
become quickly informed, makes it a work of value in forensic medicine. Phy- 
sicians engaged in life insurance or industrial medicine will find this book inval- 
uable, particularly the chapter on Syphilis and Life Insurance. Physicians prac 
ticing in the Tropics will find the chapter on Protozoal Diseases other than 
Syphilis gives a practical diagnostic and therapeutic résumé of these diseases 
concisely and briefly stated. Especially practical are the sections on Micro 
biology, Pathology, Treatment, Serology, Syphilitic Clinics and the consideration 
of Regional Syphilis and Syphilis Complicated by Various Other Diseases. 
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Cummer—A Manual of 
Clinical Laboratory Methods 


* this, the newest book on the subject, clinical laboratory methods are presented in concise and 
accessible form. While devoted largely to description of methods thorough attention is given 
to the underlying principles, the indications for performing tests and the significance of the results. In 
most chapters the plan is asfollows: (1) Outline of routine examinations; (2) description of the simpler 
qualitative methods which are frequently employed; (3) description of quantitative methods or those 
of intricate technic; (4) discussion of findings in various morbid conditions. When several methods 
are given, usually the preferred one is indicated. The method of counting blood cells has been given 
meticulously and special attention has been given to the histology and pathology of the blood. Chem- 
ical examination of the blood and urine and the relations of urine examinations to life insurance are also 
treated very fully. The section on Serum Reactions is, in effect, a monograph on the Widal, Wasser- 
mann and related tests. The liberal use of cross references in the body of the text and the synoptic 
résumés of quantitative procedures in the chapters on Blood and Urine greatly facilitate the use of 
the book in the clinical laboratory. 


Chapter Headings: Examination of the Blood—Examination of Urine—Examination of Gastric 
ind Duodenal Contents—Examination of the Feces—Examination of Sputum—Examination of Body 
Exudates, Fluids and Miscellaneous Methods—Bacteriological Methods—Appendix (Equipment, 
Stains, Vaccines—examination of a large number of specimens, etc.). 


By CLYDE LOTTRIDGE CUMMER, Ph.B., M.D., Associate Professor of Clinical Pathology, Western Reserve 
University; Associate Clinical Pathologist, Lakeside Hospital; Director of Medicine, St. John’s Hospital; Director 
of Laboratories, St. Alexis Hospital, etc., Cleveland. Octavo, 484 pages with 136 engravings and 8 plates. 

Cloth, 35.50, net. 


Tuberculosis and the Community 


HE only book published so far that deals purely with Tuberculosis 

as it affects the Community as a whole. It is, therefore of the 
utmost importance and value to all who are engaged or interested in 
any phase of Public Health work or Preventive Medicine in general. 
Physicians will like it both for their own use and to put it into their 
patient’s hands. Especially does it commend itself to Tuberculosis 
Associations, Dispensaries, Health Officers, Public Health and Red 
Cross Nurses, Hygienists, Sanitarians, etc. 


By JOHN B. HAWES, 2D, M.D., Director, Clinic for Pulmonary Diseases, and 
Assistant Visiting Physician, Massachusetts General Hospital; Instructor, 
Graduate School of Medicine, Harvard University; Consultant in Diseases of 
the Lungs, New England District U. S. Veterans Bureau, etc. 


12mo, 168 pages. Cloth, $1.75, net 
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New Books @ 


OUTLINES of GENERAL BIOLOGY New (jn) 


An Introductory Laboratory Manual 


HE IDEAL UNDERLYING THIS MANUAL is to stimulate inquiry and develop the 
scientific habit of work and thought. The order of presentation remains unchanged, {o: 
both from practical and pedagogical reasons such an arrangement has justified itself through 
years of experience. The order of presentation of topics is, however, of secondary importance, 
om the individual teacher will make such choice of topics and order of study as best mects 
is needs. 


An elementary course in biology must of necessity be limited to relatively few typical organisms, 
but the aim of the manual is distinctly not the study of types as such. The laboratory stud) 
is planned to illustrate general biological principlas such as the following: Fundamental plans 
of animal structure; homology, adaptation; protoplasmic structure and behavior; development 
of organisms; and other similar principles. Sufficient material is included to make possible a 
considerable choice to meet varied needs. 


By CHARLES W. HARGITT, Research Professor of Zodlogy in Syracuse University and GEORGE 
T. HARGITT, Professor of Zoédlogy in Syracuse University. 12mo, 184 pages. Cloth, $2.00, ne 


CRAIG on NERVE EXHAUSTION New 


JERVE EXHAUSTION is a state in which there is undue physical, nervous or mental 
fatigue. The sense of exhaustion is out of all proportion to that which is justified by the 
work done when measured in terms of what we call a normal standard. There is nothing hap- 
hazard about fatigue; it follows definite rules and it is our duty to acquire a knowledge of those 
rules. Nerve exhaustion is so common a disorder and of such importance that nothing should 
be left undone to lessen its incidence. In the past attention has been more largely directed 
to the treatment of the condition than to its prevention. This book emphasizes the importance 
of the latter. A healthy nervous system is of vital concern to both mind and body, and yet 
its working and how it becomes fatigued are seldom studied with the care to which it is entitled. 
Technical terms are avoided as far as possible so that the book is easily understood and the subject 
is covered in the following logical sequence: GENERAL REMARKS—CAUSATION—SYMPTOMA 
TOLOGY—SLEEPLESSNESS— DIAGNOSIS AND PROGNOSIS—TREATMENT. 


By MAURICE CRAIG, C.B.E., M.D, F.R.C.P., Physician for and Lecturer in Psychological Medicin 
Guy's Hospital; Late Examiner in Diploma for Psychological Medicine, Cambridge University. 
Cloth, $2.25, n 


DREW on INDIVIDUAL GYMNASTICS New 


A Handbook of Corrective and Remedial Gymnastics. 


1o LESS AN AUTHORITY than Dr. E. G. Brackett of Boston says, in the foreword, 
1‘ “The value of preventive and corrective physical aids in the developmental periods of youth 
and the definite benefit which follows the gueleraant of the corrective forms of exercise, in 
the strenuous life of the ordinary individual, place this feature of therapy, viz., individual gym 
nastics in a forerank of importance.” 


Physicians will have a definite use for this practical little work. Much is appearing in the peri 
odicals on the correction of faulty posture. This work goes thoroughly into this phase and the 
chapters on Visceroptosis, The Feet and Infantile Paralysis also hold much of medical interest. 


By LILLIAN CURTIS DREW, Director of the Department of Corrective Gymnastics, Central Branch 
Y. W.C.A., New York; formerly Director in the Teachers’ College, Columbia University. Instructor: 
in Corrective Gymnastics under the Direction of Dr. E. H. Bradford and Dr. E. G. Brackett, Boston 
12m0, 225 pages with 100 illustrations. Cloth, $2.00, ne! 
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MacKee—X-Rays and Radium 


In the Treatment of Diseases of the Skin 


HIS BOOK IS UNIQUE. There is no other book nor any combination of books and articles 
| that supplies the information required by the physician, the information he must have to employ 
x-rays properly for therapeutic purposes. It correlates the specialized training of the derma- 
tologist and roentgenologist and is so arranged that the practical worker can obtain any desired 
information in a very few minutes. 
To the beginner in roentgen therapy and radium therapy the work is wholly indispensable. Der- 
matologists require the book because of the information concerning Roentgen therapy and Radium 
therapy; Roentgenologists and Radium therapeutists, because it is their only opportunity to obtain 

1 knowledge relative to the treatment of skin diseases with these agents; general practitioners, internists 

and the various medical specialists require the book in order to know what affections may be success- 

fully combated with x-rays and radium and in a general way how these agents should be applied. Pedi- 
itricians will be especially interested in the chapters dealing with ringworm of the scalp and birthmarks. 

The scientific or technical half of the book covers General Physics, explaining the nature of electricity, 
x-rays and the radioactive substances, Apparatus and Instruments—Technic, complicated methods 
for the expert; simple, safe methods for beginners—Dosage, with many charts and tables—Biological, 
biochemical and chemical action of x-rays and radium, including chapters on Radiodermatitis (clinical 
and histopathological) and Idiosyncrasy. The reader is now acquainted with the historical evolution of 
roentgen therapy and radium therapy; he knows the nature of these agents and how and why they affect 
normal and pathological tissue; he has learned how to employ these agents skilfully and without danger to 
himself or to his patient; and he has acquired a modern technic that is universal in the United States. 

The second or practical half of the book teaches the student how to prescribe and apply x-rays 
and radium to disease and how to use good judgment, and opens with the chapter on General Thera- 
peutic Considerations, in which there is much invaluable information. Then the reader is told what 
diseases are amenable to x-rays and radium, and exactly how each disease should be treated and how it 
should not be treated. Nothing is left to the imagination or judgment of the novice. He is told in 
detail exactly what to do and if he will follow the directions, which are clearly, concisely and conserva- 
tively given, he will obtain perfect therapeutic results and will avoid harmful results. The chapter 
on Medico-legal aspects is most valuable and important. 

By GEORGE MILLER MacKEE, M.D., Assistant Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia University; Consulting Dermatologist and Syphil- 
ologist, St. Vincent's Hospital, New York, etc. Octavo, 602 pages with 250 engravings and 
22 charts. Cloth, $9.00, net. 


Kendall—Bacteriology 
General, Pathological and Intestinal 


NE of the achievements of the Great War is a noteworthy advance in the 

Science of Bacteriology. This is manifested not only in marked improve- 
ments in methods of investigation and in modifications of preéxisting views 
in the important fields of infection and prevention of many diseases, but also 
in a complete revision of some of the more important groups of bacteria. 
Prominent among these is the great class of anaérobic bacilli. During the war 
period, furthermore, much additional information has accumulated pertinent to 
diseases which have hitherto been elusive. The developments in bacteriology of 
the last four years have necessitated the rewriting of entire sections of this book, 
and extensive additions to nearly every chapter. 


The New York Medical Journal, reviewing the first edition, said: 

“, . his book marks a new departure in text-books on bacteriology. He has given all that 
is new in the realm of bacteriological morphology, in the cultivation and identification of bacteria, 
and in the field covered by bacteriology as we used to know it, but more than this he has chosen to 
present the matter from *its clinical side. Thus he gives the most recent knowledge regarding Bacterial 
Metabolism, not only from the standpoint of the bacteria, but also from the more important side of 
the *effects of bacterial metabolism upon the human host. It is his chapters on the Physiology, the Chem- 
istry, and the Metabolism of bacteria, together with those on Saprophytism, Parasitism and Patho- 
genism, on Infection and Immunity, and on Anaphylaxis which throw the study of bacteriology into 
a new and clearer light and which make the book something entirely new in its field. These chapters, 
together with that on the Bacteriology of the Digestive Tract, *lift the volume from the narrow realm of 
purely technical works and truly force it upon the attention of all progressive clinicians who would gain 
a clearer insight into the phenomena of disease of bacterial origin. We compliment the author on the 
clarity of his style and the interest with which he has invested what has usually been regarded as a 
dry subject.” * Italics ours. 


By ARTHUR I. KENDALL, Pu.D., Dr.P.H., Professor of Bacteriology, Northwestern University 
Medical School, Chicago. Octavo, 680 pages, with 99° engravings and 8 ‘oo. Cloth, $6.00, net. 
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: MANY CHRONIC CASES REQUIRE 
: INSTITUTIONAL CARE 


HE advantages of institutional treatment for stomach and intestinal disorders, 
Neurasthenia, Heart Disease, Diabetes, Obesity, Nephritis, Rheumatism and 
other stubborn chronic maladies are worthy of consideration. 


A most important advantage is the isolation of the patient from harmful influences, 
substituting conditions and surroundings that are altogether recuperative for the 
necessary period of time, is greatly to the advantage of the attending physician. 


At Battle Creek, every case receives, first of all, a careful examination. Each 
patient is submitted to the X-ray and all other up-to-date methods of investigation, 
including chemical and serological examinations of the blood, efficiency tests of 
the liver, kidneys and other vital organs, tests for acidosis, metabolism tests and 
other special tests and researches which may be required to throw light upon the 
individual case. 


For literature or further information concerning the Institution and its methods 
address 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 
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IN ACIDOSIS 


All the bases of the body are drawn upon (not only 

sodium) and lost from the body. When only sodium 

bicarbonate is given the loss of the other bases is not 
made up. 


The use of KALAK WATER makes possible ‘ 
the administration of the several bases in agree- 
ble form—an important matter when patients 

must take alkalies for longer periods. 


Each bottle carries in 


sparkling form several Kalak Water Company of N.Y. 
poten Clty Place New York City 


calcium and magnesiym. 
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For Quieting Pain—Vibratory Treatment 


GIVES SATISFACTION. Musser & Kelly 
in “Practical Treatment,” Vol. I, page 350, state, 
The power of properly applied vibratory 
movements to quiet pain, to make a rapid and 
ited heart beat slow and steady, and to 
ach through the spinal nerves, the deep- 
aled organs presided over by the sympathetic 
ous system is well established.” 


The Shelton Vibrator 


is a means of giving vibratory treat- 
wherever electric current is l 
Its use often obviates the necessity 
inistering sedative drugs. It leaves 
isagreeable after-effects. 


For Physicians and Hospital Use 


outfit illustrated is especially designe 

for professional use. Its stroke 
sted to give only a mere tren 

y give a deep and powerful t 
ite for free trial offer on physician's 


ft 


SHELTON ELECTRIC COMPANY 


16 E. 42d Street, NEW YORK CITY 30 E. Randolph Street, CHICAGO, ILL. 
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OPERATED IN CONNECTION WITH A-Hollow rubber stopper \\ 

THH COLONIAL, MOUNT CLEMENS, MICHIGAN -Aseptic p, St r y 
MOUNT CLEMENS SANITARIUM COMPANY B-Aseptic pad. 
D-Opening for insertion of needle. ay 


of Known Origin a 


FOR THE PHYSICIAN WHO DEMANDS | —— | 
ACCURATE, SCIENTIFIC THERAPY 


GONOCOCCUS (Mixed) No. 35 
Pneumonia Antigen No. 36 
Whooping Cough Antigen No. 44 
Sepsis Antigen No. 45 Rheumatic Antigen No. 38 
GONOCOCCUS ANTIGEN No. 47 


The following literature is available and will be mailed BACTERIAL VACCINE 


aoe -Flanze of rubber stopper hermetically 
Specific Antigens Prepared 
From Standardized Cultures 


on request: “nococcus ANTI GEN 
“Therapeutic Immunization with Bacterial Antigens” 


“Bacterial Antigens in the Treatment of Gonorrheal Urethritis 
and its Complications” > 


wens 


“Pneumonia—Prophvlaxis and Treatment of ” 


ARBOR ATOMS MAT 


“Specific Bacterial Antigens in the Treatment of Bacterial 
lafections” 
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The Management of an an Infant's Diet 


Tablets and 


vi 

or intants | 

1% 

Rational Procedure of any age > 

e 

in 

Mellin’s Food 

Meliin’s Fooc 

Summer Diarrhea 

4. level tablespoon fuls 

{ 

Water (boiled, then cooled) hy 

16 fluidounces | 

Give one to three ounces every hour or two, according to the age of the hl 

baby, continuing until stools Jessen in number and improve in character. L) 

Milk, prefe cali ly skimmed, may then be substituted for water—on: fe 

ounce each day—until regular yroportions of milk and water, adapted to iu 

the age of the baby, are reac ms | 

Sy Mellin s Food Company, Boston, Mass. | 


| The Premier Digitalis | 


Digifoline, “Ciba” 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


Ampules 


Liquid For 
TRADE MARK Subcutaneous 
For and 
Internal Use 


Intravenous Use 


REGISTERED 


Ciba Company 


INCORPORATED 


CEDAR AND WASHINGTON STS. NEW YORK CITY 
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